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Office of JAS. B. EADS, Civil Engineer, 

Boom 602, Chamber of Commerce Building, Third and Chestnut Sts., 

St. Louis, SepteimJb&r 15, 1880. 
To Mb. E. L. Oobthell, CivU Engineer. 

My Dear Sir : — ^I have read the manuscript of your history 
of the jetties as carefully as my numerous and pressing en- 
gagements will permit, and I believe that it gives a correct, 
careful, and complete account of the various matters con- 
nected with the enterprise, from its inception to its comple- 
tion, including full details of the construction of the work. 

The very important position which you held during the 
entire construction of the jetties, and the valuable services 
rendered by you in securing their success, inspire the hope 
that your literary labors in connection with them will be 
fully appreciated and rewarded. 

Very sincerely yours, 

JAa B. EADa 



PREFACE. 



HAViNa been connected with the jetties at the mouth of 
the Mississippi Biver for five years, as chief assistant and 
resident engineer, I place the history of the enterprise on 
record, being led to do so not only by a conviction of duty, 
but by an affection for the great work on which I have been 
engaged. 

I do it not only for those who have been personally and 
professionally interested in the jetties, but also for the in- 
habitants of the great valley, whose agricultural and com- 
mercial interests have been so largely benefited by their 
construction, and still further, for every human being on this 
continent and in the old world, to whom directly or indi- 
rectly may come the beneficent influences of the Mississippi 
jetties. 

E. L. COBTHELL. 
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CHAPTEE L 



mrBODncnoN — the kiyeb — ^rrs tbibtttabies — ^megessitt fob a 

COMMEBGIAL OUTLET. 

Thebe is soarcelj a oiyilized nation in the world whose in- 
terests are not more or less deeply affected by the Missis- 
sippi Jetties, 

. They have created, and will forever maintain, a deep and 
safe outlet for the most important river system on the face oi 
the globe. 

Some idea of the grandeur and magnitude of the valley, 
"whose commerce has been released by the completion of the 
Jetties, may be formed from the following brief extracts from 
an address delivered by their projector, thirteen years ago, 
at the request of the Merchants' Exchange of St. Louis, to 
the Biver and Harbor Convention : 

^' The improvement of the Mississippi Biver involves the 

contemplation of one of the sublimest physical wonders of 

a beneficent Creator. The boundless reservoirs which supply 

its channels through such long periods of the year, and make 

it so valuable to man, and which, if opened simultaneously, 

would overwhelm the valley and mar its usefulness, are, with 

that thoughtful care, which orders all things wisely, unlocked 

in beautiful succession, month after month, by the touch of 

Spring, as she leaves her home in the tropics to bless the 

colder regions of the North. 

^ This giant stream, with its head shrouded in Arctic snows, 

1 



2 THE MISSISSIPPI JETTIE& 

and embracing half a continent in the hundred thousand 
miles of its curious net-work, and coursing its majestic way 
to the Southern gulf, through lands so fertile that human 
ingenuity is overtaxed to harvest their productiveness, has 
been given by its Immortal Architect into the jealous keeping 
of this Bepublic 

''The garden, which it beautifies and enriches, contains 
seven hundred and sixty-eight million acres of the finest lands 
on the face of the globe ; enough to make more than one hun- 
dred and fifty States as large as Massachusetts ; acres of the 
choicest soil in profusion, sufficient to duplicate England 
twenty-four times over; more territory than the areas of 
Great Britain, France, Spain, Austria, Prussia, European 
Turkey and the Italian Peninsula combined. 

'' If peopled as Belgium and the Netherlands are, and with 
not half the danger of famine, it would contain four hundred 
millions of souls — ^nearly one third of the entire popula- 
tion of the world. Human comprehension cannot grasp the 
grandeur of such an empire. Human wisdom cannot estimate 
the wonderful value of such an inheritance. 

" This great valley lies between those parallels of latitude 
that are known to be most conducive to health and to the de- 
velopment of the mental and physical energies of man. In 
its capacity to produce the cereals, grasses, cotton, sugar, to- 
bacco, hemp, vegetables and fruits of every kind; in the 
richness and variety of its mineral wealth, the grandeur and 
value of its forests, its inexhaustible quarries ; in a word, in 
all the natural resources which conspire to increase the wealth 
and power of a people, the bounty of Providence has been 
most wonderfully manifested. 

"The stream which in every direction penetrates this fa- 
vored region, and is the grandest natural feature of North 
America, holds in its embrace the destinies of the American 
people. Sooner or later it must give to the dwellers within 
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this vallej, power and dominion over this whole immense 
continent. 

** It is the great arterial system of this Eepublic. Its vital 
branches and wonderful reticulations permeate and envelop 
the great body of our country, gi^g unity to amplitude, 
Talne to produetiYeness, and to the State, resistless power and 
an existence as enduring as human liberty and intelligence. 
Through its copious channels, for all time to come, are des- 
tined to circulate the sustenance and abundance of its 
people." 

The commerce of this great empire will, in time, certainly 
exceed that of any other in Christendom ; and the mouth of 
the great river constitutes the only natural gateway through 
which the immense products of that region will henceforth 
find their way to the various nations of the earth. 

These facts are quite sufficient to clothe with deep interest 
everything relating to the removal of the natural obstructions 
which have hitherto imprisoned the vast and increasing com- 
merce of the Mississippi Valley. 

The motives, however, which have prompted the publica- 
tion of this history of the Jetties, are — their novelty as an 
engineering work; the peculiar circumstances surrounding 
their inception ; the interesting scientific controversy which 
attended every step of their progress, and the highly instruc- 
tive results which they have furnished to the science of Civil 
Engineering. 

A brief descriptipn of the chief drainage basins of the 
Mississippi Yalley will enable the reader to form a better 
idea of the immense volume of water and earthy matters dis- 
charged at the mouth of the river, which had to be placed 
under complete control by the works of improvement to 
insure the effectiveness of the Jetties and the permanency of 
the new channel 

Each principal tributary of the Mississippi Biver has its 
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distinctiye characteristics, in reference to extent of territory 
drained, rainfall, Telocity and volume of its water, and its al- 
luyions. 

The Missouri rises on the eastern slope of the Bocky 
Mountains. It drains by its upper branches the distant Ter- 
ritories of Wyoming and Montana and a portion of the Brit- 
ish Possessions. Its tributaries water a fertile country, 
which for ages has been the home of the Indian and the 
buffalo, but is now fast filling up with a hardy and industri- 
ous population, and promises to become the future granary of 
the continent. It is rich, not only in agricultural products, 
but in timber, coal, iron, and precious metals. Navigable for 
more than two thousand miles, the Missouri flows through a 
country of magnificent mountain scenery, ''America's Won- 
derland." After its confluence with the Yellowstone it be- 
comes a deep stream. It flows through Dakota, Nebraska, 
Kansas and Missouri, and throws its turbid waters into the 
Mississippi above St. Louis. Its basin is the greatest in ex- 
tent of all the tributaries, and its length is nearly three 
thousand miles, exceeding the entire length of the Missis- 
sippi, from Lake Itasca to the Gulf of Mexico. 

The Ohio, though its length is less than that of the Mis- 
souri and its drainage area much smaller, discharges a larger 
volume, on account of the greater rainfall of its basin. It 
flows through one of the most fertile and populous regions in 
America. From its sources in the Appalachians to its con- 
fluence with the Mississippi at Cairo, its banks are covered 
with thriving cities, numerous factories and productive farms. 
It flows through a rich soil, underlaid with limestone and 
abounding in extensive mines of coal and iron, the products 
of which form a large part of its commerce. 

The Arkansas takes its rise in the mountains of Colorado, 
among whose melting snows it finds its source. For the first 
one hundred and fifty miles it is a rushing torrent, leaping in 
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great falls down the monntain slopes, wearing into the quartz, 
and carrying in its waters the golden grains that have drawn 
representatives of all nations to the placer mines along its 
banks and tributary gtdches. At Canon City, Colorado, it 
is two hundred feet wide and fifty feet deep, and breaks 
through a range of mountains, forming the walls of the 
" Grand Canon," over two thousand feet in height After 
entering the State of Kansas, it passes through what was 
known in the old geographies as the " Great American Des- 
ert^'* a vast plain, whose rich soil a rapidly increasing and 
industrious population are converting into great fields of 
grain. Thence it flows down through the fertile Indian Ter- 
ritory and the State of Arkansas, and unites with the Missis- 
sippi about seven hundred miles above its mouth. 

The Bed Biver has its source in a series of springs on the 
east side of the ** Llano Estacado '* — the Staked Plain — ^in 
Western Texas. This table-land is two thousand five hun- 
dred feet above sea level, and is mentioned by geographers 
and explorers as a sterile desert, but it promises to become 
the great cattle raising district of the country. This river 
flows through the rich cotton and grain lands of Western 
Texas, forming the boundary line between that State and the 
Indian Territory. It drains one of the most fertile tracts in 
America, the climate of which is salubrious, being tempered 
by the constant breezes from the prairies ; the rainfall is suffi- 
cient for all agricultural products ; the soil is rich, and the 
timber abundant. 

Two other tributaries, though of less importance, are wor- 
thy of mention — ^the St Francis and the Yazoo ; the former west 
and the latter east of the main river. Both rivers flow for 
nearly their entire length throtigh a rich alluvion, formed by 
the deposits from successive overflows of the Mississippi 
Biver. Each basin abounds in timber, and its soil is ex- 
tremely fertile. 
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The Mississippi, rising in Northern Minnesota, flows 
through a rich grain and lumber oonntry, and famishes an 
abundant water power to the milling towns of that State. 
Passing these, and carrying with it tiieir products of grain 
and lumber, it is joined above St. Louis by the muddy flood 
of the Missouri, bearing forward the grain and provisions of 
the great Northwest: thence it flows past rich cities and 
thriving towns, until the Ohio adds its volume of water and 
its fleet of steamers loaded with provisions, iron, coal, and 
other products, and soon the heavily loaded cotton carriers 
become a feature of the stream. The Arkansas, the Bed, and 
many smaller branches swell the volume of discharge to 
more than one million cubic feet every second, and the great 
river rolls, a turbid flood, down through the sugar estates, 
the orange groves and the rice fields of Southern Louisiana. 

There was a limit, scarcely reaching the center of the Yal* 
ley, beyond which, for the want of a deep channel at the mouth 
of the river, it was unprofitable to raise cereals. All the in- 
land wealth of agriculture and minerals was land-locked by 
an obstruction that had baffled every effort for its removaL 
This natural blockade of commerce had forced the construc- 
tion of many expensive lines of railroad over the Alleghany 
Mountains, from the West, Northwest, and even the South- 
west, to the Atlantic seaboard. 

Among the many reasons for a constantly increasing de- 
mand for a better outlet were, First — ^The rapid development 
of the Valley, and the impossibility of carrying its products 
by artificial lines of transportation. 

Second — ^The improvements that had been made in the in- 
land navigation of the river and its tributaries, on which for 
many years large sums of moiley had been expended by the 
Government ; and, 

Third — ^The increase in the size and draft of ocean vessels 
and the radical change which has taken place in ocean trans- 
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portation within the last few years, by which' sailing vessels 
of small tonnage have been lai^ely superseded by steamships 
of great capacity and speed. 

The following facts are given simply as illustrations of the 
necessity for improving the outlet of the river. 

In February, 185$, a committee from the New Orleans 
Chamber of Commerce visited the mouth of the river and 
reported, that the value of merchandise delayed at the bar 
was — for exportation, $5,367,339 ; and for importation, 
$2,000,000. 

In this estimate no account was taken of the value of the 
vessels, nor of any but the leading articles of produce, nor of 
the cargoes of ships which had cleared and were ready for 
sea, but whose commanders deemed it prudent to remain at 
the wharves at New Orleans, until there was a prospect of 
getting over the bar without detention. One item of mer- 
chandise delayed at the bar was nearly 72,000 bales of cot- 
ton. Many of the vessels had been detained for weeks. A 
month later, there were thirty-five vessels inside the bar 
"waiting to go out, three on the bars, and seventeen outside 
at anchor waiting to be towed in. From 1872 to 1877 inclu- 
sive, 417 vessels grounded and were detained at the mouth 
of the river, with a total detention of 12,467 hours. It was 
during this period that the Government made its most stren- 
uous exertions to open the channel through the bars. 
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THE DELTA — ^HISTOBY — GBOWTH — ^BEGDCEN. 

The following ancient and unique map and description, 
while perhaps not accurate in geographic or historic detail, 
will exhibit the general features of the delta, a century and 
half aga 

'*An Account of the river Mississippi, with an accurate New MAP of 

that river from the sea to Bayagoulas. 

*' 'TT^HE River Mississippi is, next to that of St Lawrence, the 
-L chief of all the rivers in North America, and by its easy navi- 
gation, the many fine rivers that fall into it, one of which is the 
Ohio, and the fruitfulness of the country on each side of it, it is 
preferable even to that of St. Lawrence. It takes its name from an 
Indian word which means, The antient Father of Rivers. It was 
first discovered in 1654, by our countryman Col. Wood ; and, soon 
after the restoration, King Charles made a grant of the country on 
each side of its mouth, by which it empties itself into the Bay of 
Mexico, which grant was afterwards purchased by Dr. Cox of New 
Jersey, who sent two ships, and made a settlement upon it, but was 
not able to pursue his projects ; and therefore the French, who had 
never discovered the mouth of this river till 1699, began in 17 17, 
to make a settlement upon it, which they have since pursued with 
great vigour and success, as we now feel by their spiriting up and 
supporting the Cherokees against us. (See our Vol. for 1747, p. 

568.)" 

From other sources we gather information which somewhat 

conflicts with the statements made in the above descrip- 

8 
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THE DELTA. V 

tion. There is no doubt that the Spaniards discovered and 
possessed the delta long before the English or French occu- 
pied it. The records of their discoveries bear date of the 
sixteenth century. 

In all the French or English records and charts of the in- 
terior of the country, of a date prior to 1680, no sign of the 
Mississippi Biver is found, although the unfortunate but dar- 
ing De Soto was the first to make it a matter of history, by 
his enthusiastic description of the great river, as standing on 
the overlooking heights near Memphis, it suddenly flashed 
upon his sight in all its grandeur. This was in 1539, but the 
river and the delta were not thoroughly explored until 1684, 
when La Salle, pursuing his explorations from the upper 
tributaries, came down the river and encamped on the pres- 
ent site of the City of New Orleans. On the 6th of April, of 
that year, he arrived at the head of the passes, and found 
at that time three great outlets. He took possession of the 
mouth of the river and all its tributaries, and maintained the 
claim from Pittsburg to the Bocky Mountains. In honor of 
Louis XrV., the king, he called this vast possession, Louisi- 
ana, and named the river Si Louis. De Soto had called it 
''Espiritu Santo." The Spaniards knew it as '^Escondido 
Bio Grande." The Indians gave it various names, one of 
which was "Mechacebe" from ** Mecha^* great and "oeJe 
river. This the French corrupted into " Mississippi 

In reference to the changes in the conditions of the Missis- 
sippi Biver in the past ages, we have but little reliable in- 
formation. While this may not be of importance to a 
complete understanding of the subject, yet it is of interest. 
At present the Mississippi is essentially a muddy river, but 
there is no doubt that formerly it was comparatively a clear 
stream. There is every indication that five thousand years 
ago, a spur of the Ozark Mountains, between St. Louis and 
Cairo, presented a barrier to the river three hundred feet 
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high, and that the surface of the great lake thus formed wad 
at the level of Lake Michigan, and connected with it ; that 
the extensive prairies of Indiana, Illinois, Iowa and Missouri 
were once covered by this inland sea, and that the rich soil, 
which characterizes these States, was formed by the sediment 
brought down by the Missouri and other tributaries. There 
are also indications that the Ohio Biver was obstructed by 
similar mountain ranges. It was not until these obstructions 
were worn away, as the St Lawrence is now slowly wearing 
away its obstruction at Niagara Falls, that this vast area 
was drained of its waters. Then the rivers fell into their nat- 
ural channels. The immense amount of sedimentary matter 
from the Missouri and Ohio came down through the present 
alluvial region of the main. Mississippi, and commenced that 
rapid and extensive delta formation which we now find at the 
mouth of the river, after filling up the estuary, about thirty 
miles wide, which extended more than one thousand miles 
into the country. 

Judging from the mean annual growth of the delta into the 
gul^ since the date of the earliest reliable charts, it would 
seem to be not much over 4,400 years old. 

The original mouth of the estuary of the Mississippi could 
not have been far from the coast line east and west of it, and 
thus the prolongation of the river into the gulf has been 
about two hundred and twenty miles. Until a recent age, it 
had advanced in comparatively deep water, until it reached 
the head of the passes, and from that point the descent into 
the gulf is much more rapid. The late examinations of the 
United States Coast Survey show that, nine miles off the 
mouth of South Pass, the water is six hundred feet deep, and 
twenty-five miles off, three thousand feet deep, while depths 
of two and a half miles have been found in some portions of 
the gulf. 

The process of the delta formation should be described} 
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azid the causes that produced the obstructions to commerce 
at the mouth of the river should be briefly stated, that the 
history of the attempts to remove them may be intelligible, 
and the discussions that followed these attempts, looking to a 
permanent improvement of the channel, may be understood. 
This important fact is before us at the outset, that, while the 
depths of water in the river are from fifty to two hundred 
feet, yet between the river and the Gulf of Mexico, around 
the whole cordon of the delta, there is a shoal ground over 
which, in its natural condition, the maximum depth is not over 
thirteen feet. 

From the confluence of its last tributary — ^the Bed River — 
three hundred miles above its mouth, the Mississippi is deep 
and comparatively narrow. At New Orleans it has a depth of 
more than one hundred and fifty feet, and a width of half a 
mile. The deep and narrow channel extends to within fifteen 
. miles of the gulf, when it gradually widens to a mile and 
three*quarters.,,jiilid its depth diminishes to about thirty feet ; 
it here separates into three channels or outlets, throwing 
them out like tongues into the sea. 

At the mouth of each of these passes the waters spread out 
to the right and left over a full half circle. Between the 
passes are wide, shaUow embayments. The river is the car- 
rier to the sea of the washings from the mountain slopes, the 
plains and prairies of the great valley. With the principles 
that govern the flow of its waters, especially as far as they 
relate to the sedimentary matter in them, we are directly con- 
cerned. 

It may be stated as a well established fact, that other con- 
ditions being the same, the amount of sediment transported 
depends upon the velocity of the current. The river is able 
to carry a certain quantity of solid matter in suspension, and 
if at any time it is not burdened with this amount, it will 
pick it up from the bed and banks, but once loaded to the ca- 
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'pticHj giren br its Telocity, it lefoaes to take a greater bur- 
deiiy and flows against its banks and orer its bed without 
eroding them. 

The rirer has power {pren it for work, jost the same as 
the waterfall has power to more the wheels, or the steam en- 
gine to accomplish mechanical effects ; the same principles of 
dynamics gorem all these forces. The riTer, by the Telocity 
of its correnty has a constant power to transport solid matter 
to the sea; the greater the Telocity the greater the power. 

There are, howcTcr, other minor causes at work. The if- 
regular course of the riTcr and its uneTen bed, while they re- 
tard the corrents by frictional resistance, assist in giTing Tcr- 
tical motion to the particles of suspended mud and silt, as a 
whirlwind by its upward motions often carries aloft heaTy 
substances and transports them long distances. Yet it is 
also a facty well proTcn, that cTen in the smooth, straight 
artificial channels of canals and mill races, sabstanoes that 
are heaTier than the water will, if forced to the bottom, iii a 
short distance rise to the surface. It is a common occur- 
rence at times of flood river on the Mississippi, in places 
where no irregularities exist, to see water come from near 
the bottom to the surface, loaded with a heavier and coarser 
sediment than any that is floating there. 

Thus the river, by its horizontal currents and its vertical 
eddies, by its whirls and boils, transports the mountains to 
the sea. At first the rocks come tumbling down into the 
creek and canon beds ; broken by the fall, the dashing tor- 
rent rolls them onward, wearing off the sharp comers and 
loosened portions, grinding the rocks into gravel, wearing the 
gravel into sand, rolling over and over the sand from one bar 
to another, until disintegrated, worn, and ground to an almost 
impalpable powder, the river sweeps it out into the gulf, to 
be distributed by its ceaseless currents over its vast basin. 

Thus forever the river is at work, striving to maintain its 
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channel by transporting to tlie sea the solid matters which 
the rains pour into it through its numberless tributaries. 

At extreme high water the Mississippi Biyer transports to 
the sea 1,210,000 cubic feet of water and 2,000 cubic feet of 
sold earth in suspension per second. 

At extreme low water the volume discharged is about 250,- 
000 cubic feet per second, and the ratio of sediment to water 
is then yery smalL It is during the flood season that the 
bars at the mouths of the three passes are pushed out into 
the gulf at the approximate rate of 300 feet per annum at 
Southwest Pass, 260 at Pass k Loutre, and (formerly) 100 
feet per annum at South Pass. ' 

When the muddy waters leaye the land's end at the mouth 
of the passes, and begin to spread out over the submerged 
banks and shoals forming in advance, the current, which has 
all through the passes flowed at a rapid and uniform rate in 
a deep and stable channel, gradually loses its velocity and 
drops its load of sediment As the flow of the water ex- 
pands more and more to the right and left, the depths in the 
channel going seaward continually decrease, as the frictional 
resistance increases, until the crest of the bar is reached, 
where the depth is the least. At Southwest Pass the normal 
depth is about 13 feet, at Pass ^ Loutre 11 feet, and at Soutix 
Pass 8 feet This depth varies little during the year, or from 
jear to year, unless changes of importance occur in the pass 
itseU 

At South Pass the upward slope from the land's end to the 
crest of the bar was at the rate of one foot in four hundred ; 
the slope from the crest to the deep waters of the gulf was 
one in sixty. The distance of the crest of the bars from the 
land's end also varies with the volume of water flowing in 
the pass. At Southwest Pass it is five miles, and at South 
Pass two and a quarter miles. The material composing the 
bars is a very fine sand mixed with clay. 
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The gulf into wliich the river poors its anniial floods is a 
great inland sea of salt water. The range of the tides is verj 
small, not averaging over fourteen inches, and along the &oe 
of the delta they occur but once in a day. At flood river the 
fresh water pushes the salt water out of all the river chan- 
nels and passes, and away from the mouths of the passes, 
even to the outermost crest of the bars, and then flows 
through a bed of salt water, gradually widening until it be- 
comes a thin, light brown sheet, whose line of demarkation 
with the green salt water is clearly defined and can be seen 
many miles from land. The river thus continually pushes out 
its bars into this almost tideless sea, which in turn by its 
waves, tides and littoral currents, exerts a leveling and 
eroding influence upon them, especially in low-water season. 

To complete this general description it is necessary to 
state a few facts of minor importance. 

The range between high and low water of the lower Mis- 
sissippi is as follows : at the mouth of the Ohio it is 52 feet ; 
at Natchez, 375 miles above its mouth, 51 feet ; at New Or- 
leans 16 feet, and at the head of the passes 2^ feet 

At Natchez, the fall per mile at high water is about 3.2 
inches ; New Orleans to Bed Biver, 1.85 inches ; head of the 
passes to Quarantine, 1^ inches ; through the Southwest Pass, 
2 inches ; and through the South Pass, 2^ inches. 

At New Orleans the velocity is about 6 feet per second, 
and at the head of the passes about 5 feet per second. 

At extreme high water the surface of the river is several 
feet above the whole alluvial basin, and nothing but the 
levees built along the banks prevent a general overflow. For 
a distance of thirty-five miles above the mouth of the river, 
the country is inundated during every high-water season, and 
within five or six miles of the mouths of the passes, the low, 
marshy banks, even at low river, are covered by the tidal 
overflows. 
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The following is a table of the dimensions of the main 
passes of the Mississippi : 



NAXB. 


Length to 

Outer Crest 

of Bar. 


Mean 
Width. 


Mean 
Depth. 


Mean Area 

of 

Croes-scction. 


Proportional 
Discharge. 




MUet. 


Feet, 


Fett, 


Square Feet, 




Southwest Pass... . 


17 


1,500 


40 


60,000 


0.45 


Pass i Loutre 


15 


1,900 


86 


69,000 


0.45 


South^Pass. 


m 


700 


84 


24,000 


0.10 



On the left bank of the riTer, three miles aboye the head 
of the passes, Gubitt's Gap^a crevasse, formed in 1863 — dis- 
charges a volume into the adjacent bay about equal to that 
of South Pass. 

The width across the bar at Southwest Pass, from eighteen 
feet depth in the pass to the same depth in the Gulf, is one 
and a quarter miles. At South Pass it was one and three- 
quarter miles. The length along the crest of the bar at 
Southwest Pass over which it discharges its volume, is two 
and a quarter miles, and at South Pass it was about one 
mile. 

The approximate amount of solid matter discharged annu- 
ally by the river is 276,718,933 cubic yards, equivalent to 
a prism one mile square and 268 feet high. 

The tidal wave approaches the mouth of the Mississippi 
from a southeasterly direction, and creates a current past 
the delta which varies from 0.3 of a foot to 2.5 feet per sec- 
ond, the mean being about 0.5 of a foot. 

The winds exert an important influence ; they have the 
characteristics of the northeast trade winds. 

Many of these important facts are taken from Humphreys 
and Abbot's elaborate report 

There is found at the mouth of the passes a peculiar phe- 
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nomenon called " xnnd lumps/* or islands, which are pushed 
up aboTe the surface of the water near the crest of the bars ; 
they rise sometimes ten or fifteen feet above the water, and 
vary in size from a few feet in diameter to an area of thirty 
acres* They are formed either by gaseous forces or by the 
pressure of the advancing bars. The material composing 
them is a sticky clay, although a close analysis shows over 
sixty per ceni of mineral sili 

The foregoing disconnected facts, and incomplete descrip- 
tion of the delta and its bars are here given, to be supple- 
mented in succeeding chapters by a more definite and con- 
cise description of conditionsi causes and forces. 



■ 



CHAPTEE m. 

ATTEMPTS TO IMPBOYE NAVIGATION AT THE MOUTH OP THE MIS- 
SISSIPPI BIVER— FORT ST. PHILIP SHIP-CANAL PBOJEOT— BIO- 
OBAPHICAL. 

ATTEiiPTS were made, as early as 1726, to deepen the chan- 
nel at the month of the Mississippi Biver, by dragging iron 
harrows over the bars ; bnt the history of the efforts of the 
United States Goyernment to remove these obstructions to 
commerce dates back only to 1837, when an appropriation 
was made by Congress for an extended and accurate survey of 
the passes and bars, and for deepening the channels by dredg- 
ing with buckets, a plan which had been recommended by a 
board of United States Army Engineers. The appropriation 
was small, and was exhausted in surveys and preparations 
for the work. No other attempt was made until 1852, when 
$75,000 was appropriated. A board of army officers ap- 
pointed at that time was instructed by the War Department 
to report a plan of operations. The board recommended : 

"First. — That the process of stirring up the bottom by 
suitable machinery should be tried. 

" Second. — ^If this failed, that dredging by buckets should 
be tried. 

" Third. — ^If both these modes failed, that parallel jetties 

should be constructed, five miles in length, at the mouth of 

the Southwest Pass, to be extended into the golf annually, as 

experience should show to be necessary. 

2 17 
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" Fourth, — Shonld it be then needed, that the lateral out- 
lets should be closed. 

'' Finally, should all these fail, a ship canal might be re« 
sorted to. 

" The recommendation of the board to dredge bj stirring 
up the bottom was approyed bj the War Department, and a 
contract was accordingly entered into for deepening the 
Southwest Pass to eighteen feet. The contract was success- 
fully executed, and a depth of eighteen feet obtained in 1853. 
No further appropriation was made rmtU 1856. and, aa antid- 
pated, no trace of the former deepening was left. 

'' In 1856, $330,000 were appropriated for openii]g and keep- 
ing open by contract ship channels through the bars at the 
mouths of the Southwest Pass and Pass ^ TOutre." (See 
Humphreys and Abbot's Physics and Hydraulics of the 
Mississippi Siver, p. 486.) A contract was awarded to 
Messrs. Craig & Bightor, for opening both passes twenty feet 
deep and three hundred feet wide, and for maintaining that 
channel four and one-half years. They constructed on the 
east side of Southwest Pass,, a jetty about a mile long, built 
of a single row of sheet piling, which, with the assistance of 
harrowing and dredging, deepened the channel to eighteen 
feet. Failing to complete their contract, the Goremment 
continued the work with the remainder of the appropriation, 
and the depth of eighteen feet was maintained at both passes 
during part of the years 1859-60. No attempt was made to 
open the channel during the war. 

In 1868-'69 the Government constructed a steam propeller 
dredge, at a cost of $350,000 [Appendix 1]. The propeller 
stirred up the mud at the bottom and threw it to the surface 
by means of a deflector behind the propeller, the object being 
to have it carried away by the currents. A second boat of 
similar plan was built soon after. These boats were in almost 
constant use for three years. A board of army engineers 
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gave their opinion, in the winter of 1878, that the results ob- 
tained did not warrant them in estimating that a greater depth 
than eighteen feet could be maintained by dredge boats. 

All the methods employed from 1837 to 1875 were simply a 
contest with the depositing forces of the river and the wave 
forces of the gull The channels which had been opened dur- 
ing the season of low river, when the water was free from sed- 
iment, often filled up suddenly when the floods brought down 
upon the bars the enormous quantity of solid matter with 
which they were loaded. After months of persistent scraping 
or dredging, a severe storm, sweeping the waves across this 
artificial channel, often filled it up in a few hours with the 
hesTy sand washed in from the neighboring reefa. 

During all these years various plans for a permanent outlet 
were proposed by civil and military engineers. These propo- 
sitions were brought before Congress for its action, but with- 
out any practical results. 

As early as 1832, Major Benjamin Buisson, Chief Engineer 
of the State of Louisiana, designed a plan for a ship canal at 
a point a few miles below Fort St Philip, to connect the Mis- 
sissippi Biver with the waters of Breton Sound. He sub- 
mitted his plan to the State Legislature. They approved it 
and adopted the following resolution: '^Besolved by the 
Senate and House of Bepresentatives of the State of Louisi- 
ana, in General Assembly convened, that our Senators and 
Bepresentatives in Congress be requested to bring to the no- 
tice of the General Government the probable practicability 
of such a work'^ (a ship canal connecting the Mississippi 
Biver with Breton Sound), **and to urge an early estimate 
and survey of the same by competent officers." 

A survey was ordered and reported to Congress by the War 
Department in 1837. Li that year Major W. H. Chase pre- 
sented the first well-defined plan for a ship canal. His esti- 
mate for its construction was $10,000,000, a sum entirely too 
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large to be appropriated at that early day for any publio im- 
proTement In 1852 a mixed naval and engineer board was 
convened. The members of the board were Com. W« K. Lat- 
imer, U. a N., Major W; tt Chase, U- 8. A., Capt J- G. Bar- 
nard, U. S. A., and Capt G. T. Beauregard, U. S. A. They 
recommended that the appropriation of $75,000 available at 
that time should be expended in stirring up the bottom, and, 
in recommending another appropriation, advised that, if 
dredging should prove a failure, the appropriation of $150,000 
should be expended in the construction of jetties at South- 
west Pass, and in their report stated ^hat the '' project of 
jetties is based upon the simple fact that, by confining the 
waters, which now escape uselessly in lateral directions, to a 
narrow channel, the depth of this narrow channel must be 
increased — ^in other words, the existing bar must be cut 
away." The board concludes by saying, that should these 
plans fail, a ship canal could be resorted to. (See Annual 
Beport Chief of Engineers, U. S. A., for 1874, Appendix B, 
p. 69.) 

In 1858 Mr. R Montaigu, a civil engineer, revived the idea 
of a ship canal, which had virtually been slumbering for 
twenty years. He made plans and estimates, using the infor- 
mation obtained by Buisson and Chase, and made a personal 
examination of the site of the projected canaL He proposed 
to construct the work by individual subscriptions, and ob- 
tained the indorsements of the merchants and capitalists of 
New-Orleans. "The war. and the death of the projector de- 
feated this proposal, but, with the restoration of peace, the 
project of a national canal, as recommended by the Legisla- 
ture of Louisiana, was brought forward under the auspices of 
some of the oldest and most eminent merchants. A commit- 
tee of the Chamber of Commerce was appointed, which 
renewed the recommendation of the work and pressed its 
adoption upon the Govemmeni" (See Annual Beport Chief 
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of Engineers, U. S. A., for 1874, Appendix E, p. 23.) In 1871 
Congress requested the Secretary of War to cause surveys 
and plans to be made for a ship canal, to connect the river 
with Breton Sound. This work was performed by Major 0. 
W. HowelL In 1873 a board of army officers was appointed 
to examine his plans, and was subsequently instructed to 
ascertain the feasibility of improving one of the natural out- 
lets of the river. The members of this board were G^nls. J. 
6. Barnard (President), John Newton, Q. A. Gilmore, G. E. 
Warren and G. Weitzel, CoL Wm. P. Craighill and Major 0. 
W. HowelL After a personal examination of the site of the 
proposed canal, and of the mouth of the river, they made 
their report in February, 1874, favoring the canal scheme and 
opposing the jetty plan. Their objections to the jetiy system 
were: 

First. — ^That the jetties would be undermined at the sea 
ends. 

Second. — ^That the foundation on which they would rest was 
unstable, and 

Third. — ^That there would be a greatly accelerated advance 
of the bar after the jetties were constructed. 

For these reasons they believed that it would be extremely 
difficult to construct the jetties, and impossible to maintain 
them. (See Appendix L) 

The majority report was strongly approved by Gen. A. A* 
Humphreys, Chief of Engineers, U. S. A., who estimated that 
the cost of construction and maintenance of jetties at the 
mouth of Southwest Pass to produce a depth of twenty-seven 
feet would be $23,000,000 ; at South Pass, $17,000,000, and of 
the Fort St. Philip canal, $13,000,000. In reference to the 
bar advance after the jetties are constructed, he says : " If 
the depth to be maintained is twenty-seven feet at low water, 
or twenty-eight feet at high water, it will be found by a sim- 
process that the annual advance will not be less than 
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twelve hundred feet" (See Annual Eeport Chief of Engi- 
neers, for 1874, Appendix R, pp. 87 and 93.) 

Gen. J. G. Barnard dissented from the report of the major- 
ity, because 

First — ^The plans and estimates for a ship canal were not 
based on sufficient or reliable data. 

iSecond.— Dredging with suitable appliances would give 
twenty-two feet at high tide continuously, and this depth 
would relieve the pressing wants of the Mississippi Valley, 
and 

Third. — ^It would be desirable to improve one of the natu- 
ral outlets of the river, so that the expensive use of machin- 
ery coxdd be dispensed with. 

In reference to the adoption of the jetty system, he said : 
'^ The question submitted, however, is not so much ' to recom- 
mend its trial' as to recommend its consideration and that 
scrutiny and survey on which alone estimates can be based.** 
Comparing the natural conditions existing at the mouth of 
the river with those at the mouth of the Danube, where jet- 
ties have not only been successful, but have retarded the bar 
advance, he considered the conditions of the Mississippi more 
favorable on account of the bold slope of the delta seaward, 
and the greater influence of the sea forces. He advised that^ 
if the jetty plan was adopted, the works should be built at the 
mouth of South Pass — the cost of which, if successful, would 
be but a fraction of that of the canaL He closed his report 
with the following forcible language, which is almost an ap- 
peal for an unobstructed natural outlet : '' The advantages 
of an open river-mouth are inestimable. The needs of a nav- 
igation so great as that which now exists, and which in the 
future of the great Mississippi Valley must be fifty-fold in- 
creased, demand it. It is said that 'the time has come' 
when the needs of commerce demand the canal ; but I answer 
that the time wiU come when there will be the same cry for a 



HISTOBIOAL AND BIOOfiAPHIGAIi. 23 

nayigation nnimpeded by locks — ^An Open Kiver-Mouth — 
whicli we now hear for a canaL But in whatever aspect the 
question be regarded, the use of the river-mouth for the next 
ten years is simply inevitable. * * * It would be 
a rash confidence which would contemplate a realized * Fort 
St Philip ship canal ' earlier than A. D. 1884" (See Ap- 
pendix L) 

About the time of the earlier surveys and discussions in 
1837, looking to the improvement of navigation at the mouth 
of the Mississippi Biver, James B. Eads, then a lad fourteen 
years of age, in straitened circumstances, and employed as 
a clerk in a mercantile house*, spent the evenings in the li- 
brary of his employer, delving in the rich mines of mechani- 
cal and engineering philosophy, storing his mind with princi- 
ples and facts, and disciplining it by hard study to meet the 
problems in life which were before him. Later he had a 
practical experience with river forces, in his business of 
searching for and raising* the wrecks of steamboats. He 
walked, under the shelter of the diving bell, in hundreds of 
places on the bed of the river in all its varying stages and 
conditions, and obtained accurate information by a personal 
contact with the water, its currents and sediment 

During the war of the rebellion he constructed for the 
United States Government seven iron-clad gunboats in one 
hundred days, though, when he commenced operations, the 
wood of which they were built was still standing in the for- 
est and the iron unwrought He then built six others wholly 
of iron, and made several valuable inventions for hand- 
ling the heaviest guns by steam. After the war he was called 
upon, as a civil engineer, to deal with some of the most diffi- 
cult problems ever attempted by the profession, in his suc- 
cessful attempts to carry the piers of the St Louis Bridge 
through a hundred feet of shifting quicksand to the bed-rock, 
and then without staging to erect the steel arches, that 
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* 

gpanned the openings of over five hundred feet between the 
piers. 

He first brought his lifelong practical knowledge and ex- 
perience in river hydraulics to bear upon the great question 
of how to improve permanently the mouth of the Mississippi, 
when in May, 1873, while examining the bars at the mouth of 
the river, in company with a large Congressional delegation, 
he unhesitatingly declared that the proper way to remove the 
obstructions to commerce was by parallel dykes or jetties at 
the mouth of one of the passes. 



CHAPTEB IV- 

CIVIL VEBSUS MILITABT ENQINEEBfl — CANAL AND JETTIES— DISCUS- 
SIONS BEFOBE CONGRESS — ^APPOINTMENT OF COMMISSION. 

Fob years the design and construction of all national 
works of improvement, under the control of the government, 
had been wholly confided to its military engineers. Mr. 
Eads felt assured in his own mind that it would be utterly 
useless for a civil engineer to attempt to obtain the control of 
such an important national work as this in opposition to the 
United States Engineer Corps, unless some extraordinary in- 
ducement were offered to the government ; and more especially 
as the plan which he advocated was disapproved of, if not 
absolutely condemned by every government engineer then 
in the service, except Oeneral Barnard, whose position in the 
matter has been stated in the previous chapter. 

Induced by this motive and the desire to secure to the Val- 
ley of the Mississippi a deep and untrammeled outlet to the 
«ea, Mr. Eads, in February, 1874, made a formal proposition 
to Congress to open the mouth of the Mississippi Biver by 
making and maintaining a channel twenty-eight feet deep be- 
tween the Southwest Pass and the Gulf of Mexico for the 
sum of $10,000,000, at the entire risk of himself and his asso- 
ciates. Not a dollar was to be paid by the government until 
a depth of twenty feet had been secured, when he was to 
receive $1,000,000, and afterward, $1,000,000 for each addi- 
tional two feet| or a total of $6,000,000 when twenty-eight 
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ieei li^ been obtamed The remaining |5^000»000 were to 
be paid in annual installments of $500,000 each, conditional 
the permanence of the channel during the ten years. 

Tliis fur proposition, though perfectly safe to the govern- 
called forth a very active opposition on the part of 
the Corps of United States Engineers ; a civil engineer had 
ai^ieaied upon the stage to contest with them the right to 
design and execute the most important civil engineering 
work ever undertaken by the government. The importance 
of securing the advice of civil engineers in connection with 
this undertaking was thus forcibly stated in a speech de- 
livered in the United States Senate, by Hon. Carl Schorz, 
who was one of the earliest and warmest supporters of Mr. 
Eads's proposition. 

''Thirty-seven years ago the Engineer Department of the 
army took the matter in hand, and for thirty-seven years 
{hey have been planning and reporting upon the matter, 
and scratching and scraping at the mouth of the Missis- 
sippi, and to-day the depth of water is no greater than it 
Iras then. In other words, they have effected nothing. 
The pop^tion of the Mis^ippi VaUey have long and 
quietly submitted to such a state of things. In the mean 
time they have grown in numbers ; grown enormously in pros- 
perity and productive power. They have waited long and 
most patiently that the engineers of the army would discover 
and show themselves able to carry out a plan which would 
make the great river what it ought to be, but they have waited 
in vain. 

^^At last, after mature consideration, such as our committee 
has devoted to this great subject, it is proposed to furnish 
new light to penetrate our councils. Having for thirty-seven 
years permitted the engineers of the army to control this 
matter — ^with what success I have already indicated — ^they in- 
sist that the genius and skill of the civil engineers of America 
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shall have an opportunity to compete with the army in the 
solution of this great problem. I desire Senators to remem- 
ber the fact, that this is probably the only civilized country 
on the face of the globe where such enterprises are left ex- 
clusively to military engineering. Even in those European 
monarchies, which are so military in their character, govern- 
ments would not think a moment of excluding the civil engi- 
neer from public works which are not absolutely of a military 
nature. On the contrary, almost all, aye, I might say all of j' 

such work, is done by the civil engineer exclusively. Why j 

■ 

should this republic, then, rely upon the military alone? 
We ask for a commission of engineers to examine the differ- 
ent methods of opening the mouth of the Mississippi which 
have been proposed ; we ask that the military engineers, who 
have occupied themselves so many years with this problem, 
shall have two men on that commission to represent their 
views; we ask that another body of government officers of 
recognized skill, members of the Coast Survey, shall have two 
members ; but then we insist that the civil engineers of 
America, more numerous and perhaps more experienced than 
either — men who have planned and achieved greater enter- 
prises than either, men who have tunneled our mountains, 
run our railroad tracks thousands of feet above the level of 
the sea, built the foundations of our magnificent bridges, and 
whose triumphs are among the most resplendent glories of 
the republic — ^we insist that they shall have an opportunity to 
offer their genius and skill to the country, and have a repre- 
sentation worthy of them on this commission." 

The controversy created by Mr. Eads's proposition was not 
only personal and professional, but sectional. New Orleans 
and St Louis having equal interests at stake, the one repre- '* 
senting the Southwest, the other the West and the great North- 
west, were divided in reference to the best methods of 
opening the mouth of the river. New Orleans had long be- 
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fore pronounced in favor of a sliip canal, and had secured 
the indorsement of almost every commercial body and polit^ 
ioal convention in the Mississippi Yalley. She was uncom- 
promising in her opposition to any other plan. For a 
generation her orators had pictured in glowing colors the 
great commercial prosperity that would come when the hopes 
of a canal were realized, and her scientific men had proved, 
to their satisfaction at least, that this was the only certain 
method of removing the obstruction to commerce. The pub- 
lic had become so thoroughly imbued with this idea that 
when the bill for a ship canal and the proposition for the 
construction of the jetties were before Congress at the same 
time, in the spring of 1874, a most intense interest was ex- 
hibited in the discussions that took place between the advo- 
cates of each project The contest at first was between the 
canal advocates in the Southwest and the United States Engi- 
neer Department on the one hand, and Mr. Eads nearly alone 
on the other. For while public opinion and the press in St 
Louis and elsewhere in the West supported his project, his 
great personal popularity and success as an engineer led 
them to do so. They had long ago become weary of waiting 
for the engineers of the government to give their commerce 
its much needed relief, and they now turned to Mr. Eads as 
their exponent and leader. 

The controversial arguments on abstruse subjects in hy- 
draulics, which, under other circumstances would have been 
tedious and uninteresting, were by these exciting causes filled 
with an intense interest They were circulated everywhere, 
and read eagerly by the general public 

Mr. Eads, in a letter dated March 15th, 1874, and addressed 
to " Hon. William Windom, United States Senate, Chairman 
of Co::imittee on Transportation Boutes to the Seaboard," 
and one of the most able and steadfast friends of the jetties, 
stated his views of river hydraulics as follows : 
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"The improvement of the mouth of the Mississippi pro- 
posed by me consists in an artificial extension of the natural 
banks of one of the passes, from the point where they com- 
mence to widen and disappear in the gulf, to the crest of the 
bar, about five miles distant. 

" This method is indicated as the only proper one, by the 
following facts : 

" The Mississippi is simply a transporter of solid matter 
to the sea. This consists chiefly of sand and alluvion, which 
is held in suspense by the mechanical effect of the current. 
A small portion, consisting of larger aggregations, such as 
gravel, boulders, small lumps of clay, and drift-wood, is 
rolled forward along the bottom. By far the greatest por- 
tion is, however, transported in suspension. The amount of 
this matter, and the size and weight of the particles which 
the stream is enabled to hold up and carry forward, depend 
wholly upon the rapidity of the stream, modified however, 
by its depth. The banks and bottom being chiefly sand and 
alluvion, are easily disintegrated by the movement of the 
water, hence the amount of load lost by any slackening of 
the current at one place, will be quickly recovered in the 
first place below where the current is again increased. 

*'The popular theory advanced in many standard works 
on hydraulics, to wit, that the erosion of the banks and bot- 
tom of streams like the Mississippi is due to the friction or 
impingement of the current against them, has served to em- 
barrass the solution of the very simple phenomena presented 
in the formation of the delta of the Mississippi, because it 
does not explain why it is, that under certain conditions of 
the water, it may develop with a gentle current an abrading 
power, which, under other conditions, a great velocity cannot 
exert at all. A certain velocity gives to the stream the abil- 
ity of holding in suspense a proportionate quantity of solid 
matter I and when it is thus charged it can sustain no more, 
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and hence will cany off no more, and therefore cannot then 
wear away its bottom or banks, no matter how directly the 
current may impinge against them. 

" In the npper portions of the delta (which, according to 
some writers, extends a few miles above Cairo), the width 
of the river is very irregular. When a rise occurs, the cur- 
rent is increased in the narrow parts of the river, and the 
carrying capacity of the stream consequently becomes greater, 
and it at once takes up an additional load. When, however, 
as the stream flows on, it enters a wide expanse, the current 
is slackened and the excess of load is dropped to the bottom, 
and thus shoals or bars are formed. From such expansion 
of channel way, the volume of water, thus relieved of a por- 
tion of its load, passes into another one of the narrow parts 
of the channel, and here its current by contraction is again 
accelerated, and the increased load which it can carry is 
immediately scoured up from the bottom and sides of the 
channel. In the bends, the centrifugal force of the water 
makes the current more rapid on the concave bank of the 
stream, and there it usually gets its additional load, and the 
caving in of the bend testifies to the rapacity ol the water at 
that point of its course. Once loaded, however, it can carry 
no more, and hence it may sweep around half a score, of 
other bends below with equal velocity, without injury to 
them. If it encounter another expanse, however, it again 
loses part of its velocity, and with it part of its load, to be 
recovered again in the narrower parts of its channel below. 
It is evident, therefore, that if the channel were at all uni- 
form in size, the current would be more constant, and the 
alternate depositing and recovery of part of the burden of 
the stream would be prevented. This loading and unloading 
is synonymous with caving banks and sand bars. 

" The lower part of the river, nearly all the way from Bed 
Biver to the mouths of the passes, is remarkably uniform in 



CIVIL VEBSUS MILITABT ENGINEEB8. 31 

width, and is therefore comparatiTely free fropi falling banks 
and shoals. This part of the river is transporting its load 
with great regularity, and without interruption, to the sea ; 
whilst that above, owing to the alternating contractions and 
expansions in its channel, transports its burden with great 
irregularity, dropping a part here and taking up a part there, 
and thus by successive stages, from season to season, it is 
borne forward. 

"If the volume of water were constant, it is plain that the 
river would soon have a current of great regularity ; because 
the deposit dropped in a wide part of the river lessens the 
capacity of the channel there, by shoaling it, and re-estab^ 
lishes the proper velocity of current, and thus stops further 
deposit at that place ; whilst at the contracted channel the 
scour soon enlarges the passage, and consequently reduces 
the current, and thus further scour ceases at that point. 

''In a channel of uniform width, when the river falls, the 
stream occupies only the narrower parts of it, and if these be 
still too great to maintain sufficient current to transport the 
load, the excess is deposited in the chaimel, which is thus 
further diminished until the current is thereby accelerated 
to the proper rapidity, after which it ceases to deposit any 
more. When the Bonnet Carr^ crevasse occurred, the river 
below it (one hundred and seven feet in depth) was shoaled 
up thirty-one feet, because the volume of water in the river, 
being lessened by the crevasse, was no longer sufficient to 
maintain the normal current in a channel large enough to 
carry the entire river ; consequently the current below the 
crevasse slackened, and the excess of load was dropped in 
the channel until the bottom was filled up thirty-one feet 
deep with the deposit This reduction of channel was suffi- 
cient to re-establish the current and prevent further deposit 

"We see, therefore, that the causes which control the 
speed of the stream, and those which give to it the ability to 
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hold its burden of solid matter in suspense, are constantly 
acting in opposition to each other, and thus the equilibrium 
between them is restored as often as it is disturbed bj al- 
ternations in volume, or by irregularities in channeL 

** We not only learn from this how simple some of the most 

apparently mysterious phenomena of the river really are, but 

also how futile it would be to attempt either to enlarge or to 

diminish the normal size of its channel, anywhere within its 

\ }i alluvial bed. As rapidly as the engineer strives to deepen it 

without proportionately contracting it, and thus enlarges it 
beyond the capacity which these natural forces give it, just 
so rapidly will the current be slackened by the enlargement, 
and the deposit be dropped there, and thus lessen it again. 
And as fast as he may contract it, just so fast will the current 
be increased, and the consequent scour enlarge it again by 
deepening it. The magnitude of the channel is determined 
by forces which it is neither necessary or profitable for the 
J engineer to encounter. The /orm of the channel he can con- 

trol and alter. If he widen it, these forces will inevitably 
shoal it; if he contract it, they will just as certainly deepen 
it. * * * 

** The phenomena presented by the protrusion of the passes 
of the river out into the gulf are equally as simple as those 
of the river above. A glance at the map shows how remark- 
ably uniform is the width of each of them from their com- 
mencement, until they reach the neighborhood of the gull 
In the passes, and in the river for several hundred miles 
above, the slower shore currents have dropped their excess of 
load, until the shores have been built up and narrowed in 
to such a degree that all further deposits by them tend to in- 
crease the steepness of the banks ; hence the additional de- 
posit slides down toward the middle of the channel bed as 
fast as it dropped. The onward motion of the stream tends 
to continually draw in its waters from the shore (which is 
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eTidenced by the driftwood flowing always in the middle of 
the channel of the stream) ; hence, the water, after depositing 
part of its load near the shore is again made capable of car- 
rying it by the increase of its velocity, when it again gets 
near the middle of the stream, and thns the central mass 
of water is continually made capable of taking up from the 
bottom the excess of load dropped by the shore currents. 
At the mouth of the pass this is not the case, for the an- 
gle of rest of the deposit, or the natural slope, is not yet at- 
tained there. At the Southwest Pass, for instance, after 
flowing for several miles through a deep channel, with narrow 
and parallel banks, the stream widens out from about twelve 
hundred feet and a depth of sixtj* feet, to ten thousand feet 
and a depth on the center of the bar of about fifteen feet 
Here the shore currents are continually dropping the sur- 
plus load, which their diminished velocity is unable to hold 
up, and thus the shores of the pass are being constantly built 
up and. narrowed in, and brought to the surface of the water, 
where, with reed grass, marine plants, etc., they are gradually 
converted into dry land. 

The strong central current, however, is maintained intact 
by the reduced depth over which the stream passes, as it ex- 
pands, like a fish's tail, out to the bar. The velocity of the 
stream being maintained by shoaling in depth as it expands 
in width, it is able to transport its entire load out beyond the 
bar, excepting only that which it has dropped on the sub- 
merged and incipient shores of the pass. Although the cur- 
rent is strong out across the bar, it is soon checked because 
of its immense width and shallow depth, by which great fric- 
tion in proportion to volume is induced. Hence the load is 
deposited just outside the bar, and its constant outward 
growth is thus assured, while the growth of the shores of the 
pass follow in due order. 

** The fact that a given current will keep in suspension a 
3 
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corresponding quantity of solid matter ; that at a less Teloc- 
ity a portion of it will be deposited and taken up again at a 
greater, is fully recognized in experimental science, and has 
been extensiTcly made use of for analysis of soils. An emi- 
nent inyestigator of this subject, Prof. K W. Hilgard, of the 
TJniyersity of Michigan, now of the University of Califoniia, 
Oakland, OaL, has classified silts according to the different 
velocities at which they deposit This independent line of 
research fully confirms the view herein advanced in expla- 
nation of the phenomena presented throughout the alluvial 
bed of the Mississippi 

'' It is a popular fallacy to imagine that the gulf presents a 
barrier to the onward flow of the stream at the mouth of the 
pass. On reflection, it must seem reasonable that a river 
should flow with less friction between walls of water than be- 
tween walls of earth. At the bar the river has its banks of 
earth no longer, but it still flows between banks of salt water, 
and over a bottom of brine instead of mud. It has no longer 
a descent of a few inches to the mile, however, and hence 
must maintain its current in the gulf simply by its mo- 
mentum. Friction on its sides and bottom is the agent which 
finally brings it to rest ; but while its momentum lasts, the 
widening out into the sea and the final obliteration of the 
river will proceed very gradually. 

" If from the point where the banks of the pass be twelve 
hundred feet asunder, and its depth sixty feet, we should ar- 
tificially prolong them to the crest of the bar, still keeping 
them but twelve hundred feet asunder, we would inevitably 
have sixly feet depth at the mouth of these jetties. A thor- 
ough comprehension of the laws which control the river will 
banish from the mind of any one the erroneous idea that the 
construction of the jetties will back up the water, and thus 
raise it above them. It will also demonstrate that to be suo- 
cessful the jetties should be parallel — ^not converging. 
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**As doubling the depth doubles the current with the 
same inclination of surface, it must be evident that the great 
reduction of friction accomplished by narrowing the channel 
from ten thousand to twelve hundred feet will enable the 
momentum of the stream to be kept up to a greatly increased 
distance beyond the bar, and hence the river will be able 
to carry to greater depths, and into stronger gulf currents, 
that load which it is now only able to deposit just outside 
of the bar. That a stream will preserve its individuality for 
a great distance, while flowing through the sea or through 
another body of water, can be proven by every river which 
enters the ocean with a strong and consequently deep vol- \ 

ume. The upper Mississippi preserves its identity for a 
score of miles after having entered the grand channel of the 
main river, and the dividing line which separates its clear 
waters from those of its more powerful neighbor can be dis- 
tinctly traced, in flood time, feir below St. Louis. 

''If the truth be once impressed pn the mind, thai the 
river maintains for some distance a distinctive channel 
through the gulf, the effect of the feeble tides at the mouth 
will be more clearly comprehended. These average less 
than fourteen inches in height, and while they simply act 
to raise and lower the fluid channel through which the river 
flows after leaving the land, they reaUy oppose no barrier to 
its onward progress. The average velocity of the current is L 

maintained; the retardation due to the flood tide being com- 
pensated by the increased speed induced by the ebb. 

"A careful study of the above facts should serve to ban- 
ish all fear of a progi'essive advancement of the bar beyond 
the jetties. That the deposit of the river must tend to shoal 
the water beyond the mouth, and ultimately to fill up the » 

gulf itself, is certain; but that it can form a shoal in front 
of the jetties, in this or the next generation, is scarcely pos- 
sible. If the stream at the Southwest Pass be made to 
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emerge in a compact form from between the jetties into the 
golf, it is not unlikely that its course and current will be 
distinctly marked fifty miles from the present bar. Eyeu 
now it is said that the river current can be detected twenty- 
five miles from the Passes * * *." 

"The solution of the problem of improving the navigation 
between the river and the golf will never be satisfactorily 
accomplished except by jetties, and that they will ultimately 
be resorted to is as certain as that commerce and agricidture 
will increase in the valley." 

Soon after the appearance of this letter, the chief of 
Engineers, General Humphreys, addressed a rejoinder to it, 
dated May 22d, 1874, which was read by the Hon. George W. 
McCreary in the House of Eepresentatives. Its concluding 
paragraph was as follows : 

"It is probably entirely unnecessary for me to say here, 
that the statements which Mr. Eads has made in the pam- 
phlets he has published, concerning the conditions existing 
in the Mississippi Biver and at its mouth, are the mere revi- 
val of old assumptions, which experimental investigation 
has long since shown to be utterly unfounded in fact" 

In view of the fact that the theories embodied in the letter 
to Mr. Windom have been most triumphantly sustained by 
results which followed the construction of the jetties, it is 
quite possible, that General Humphreys now entertains for 
Mr. Eads's views a much greater respect than that which is 
expressed in the above extract 

In answer to an open letter by Major C. W. Howell, who 
stated that certain necessary conditions for success by jetties 
did not exist at the mouth of the river, namely — a stable 
character of banks and a shore current, and that careful engi- 
neers had disapproved of the jetty system at the mouth of 
the Mississippi, and that jetties had once been attempted 
there and proved a failure, Mr. Eads shows by quoting from 
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Humphreys and Abbot's Physics and Hydraulics of the 
Mississippi Biver, that sufficient velocity of shore current 
does exist ; that the plan of jetties has not really been tried, 
and that careful engineers have recommended the trial of the 
jetty system, and refers to the Board of 1852 for confirmation 
of his statement He states, that the estimate of Oeneral 
Humphreys for the cost and maintenance of jetties at the 
mouth of Southwest Pass, for a depth of 27 feet, is double 
that which he is to be paid, according to his proposition for 
constructing and maintaining jetties that will produce 28 
feei 

He was supported in his views by several distinguished 
civil engineers, whose opinions are given in his ailment. 

While Mr. Eads was explaining his views to Congress, 
every possible interest was brought to bear against him from 
New Orleans. Its Chamber of Commerce and other com- 
mercial bodies passed resolutions favoring the canal plan, 
and opposing the jetty system. 

Their reasons for the canal were, that a long, scientific 
and patient investigation had convinced a Board of Army 
Engineers that it was the best and most feasible plan. Their 
objections to the jetties were, that past experience offered no 
inducements to hazard the ^canal by such a doubtful under- 
taking. The press of New Orleans charged Mr. Eads with 
being in collusion with the great East and West railroad 
lines, by continuing the blockade at the mouth of the river, 
and that all his hopes and fortunes being in the railroad 
bridge at St Louis, it was for his personal interest to defeat 
the Fort St Philip Canal bUL 

The leading business men forwarded an earnest appeal to 
Mr. Eads to withdraw his proposition, as it would only serve 
to embarrass and delay the construction of the canal recom- 
mended by the Board of U. S. Engineers and th^ Chamber 
of Commerce. Their objections to the jetties were, that they 
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would not stand against the stonns, would be readily nnder- 
mined bj the cnrrenty would be no protection agcdnst the 
continnal extension of the bars, and of up permanent use. 
The Chamber of Commerce delegated two of its members 
to proceed to Washington and oppose the jetty proposition* 
One of these delegates, Pro! C. G. Forshej, a graduate of 
West Point, was considered to be one of the leading scient- 
ists of New Orleans, and had devoted much of his life to the 
study of the hydraulics of the river and the gulf. The other 
— "Ex-QoY. P. O. Hebert — ^was also a graduate of West Point, 
a ci^ engineer of considerable experience, and had been 
governor, and afterwards chief engineer of the State of 
Louisiana. They appeared before the Senate and House 
Committees, and endeavored to refute Mr. Eads's views ex- 
pressed in his letter to Senator Windom. Pro! Forshey 
claimed that they were not practical, not being founded upon 
the true formation of the delta, and were contrary to what 
his own life-long experience at the mouth of the river had 
taught him. Governor Hebert based his opposition to Mr. 
Eads^s views on the results of his personal examination of 
jetties and deltas in Europe and Egypt. 

They subsequently addressed a most earnest appeal to 
Congress, in which they say: "We have exhausted argu- 
ment, and laid before you the results of science £ind ex- 
perience. We come now with prayer." Eeferring to the 
crevasses through the levees and the immense loss which 
the whole alluvial district had sustained, they state that 
''every additional inch and half inch of rise in the river 
counts in the weight of water against our^ brimful levees. 
Would you, can you, honorable Senators, at such a mo- 
ment, contemplate or tolerate the half-insane proposition 
of strangers, who can know nothing of the habits of out in- 
exorable enemy, to dam up his waters at the mouth by 
jetties or wing dams, that must inevitably send back the 
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flood waters like a tide to the very city of New Orleans, or 
beyond, and complete the impending destruction ? Of this 
result we assure you with an earnestness ground into us by 
a life-long experience and observation, and by all the lights 
that science and professional investigation are capable of 
lending us." * * * "Do not, we pray, permit us to * be 
destroyed, and that without remedy.' " 

This supplication was signed by these distinguished scient- 
ists, as civil engineers representing the New Orleans Cham- 
ber of Commerce. 

Their labored arguments; their "life-long experience;'* 
their prayerful supplications not availing to stem the tide 
setting so strongly in favor of the jetties, they counseled 
earnestly, and at last, at the opportune and critical moment, 
promulgated and distributed among members of Congress 
this, their final, conclusive, and crushing argument : 
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MUD LUMP BLOCKADE 

AT MOUTHS OF THE PASSES. 

Forty-seven vessels blockaded at Southwest Pass, and one 
hoisted upon a Mud Lump in the channel that has suddenly 
reared its head right across the channel 

Major Howell, directing the great Dredges at Pass a rOutro, 
replies to the prayer for relief that he cannot respond, be- 
cause his own Pass is blocked by a vessel on a new Mud 
Lump in the channel, but in two days he feels confident that 
he can get her off with his dredges. He is under orders to 
work away on that pass, in order to keep it open, and the 
Southwest Pass will have to take care of itselL 

For Pity and Economy's sake, if not in the interests of the 
commerce of the Mississippi Valley, give us the 

That all Engineers agree and know will be a PEEMAXENT 
CHANNEL for deep navigation out of reach of the 

INEVITABLE MUD LUMPS 

That weekly, daily, and hourly menace the Channels at the 
mouths of the Eiver. 

The MMWrniSf F^WBS 

Of the Mud Lumps is irresistible, and must destroy any 
JETTIES or other works of man under which they' are liable 
to rise. 

Forty-seven Mud Lumps flanked the Bar of the Southwest 
Pass on the last Coast Survey. 

P. O. HEBEET, 

C. G. F0E8HET, 

CivU Engineers of Louisiana. 
EBBITT HOUSE, 

Washington, D. C, April 6, 1874. 
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By far the most influential and persistent opponent of the 
jetty system was Oen. A. A. Humphreys, Chief of Engineers, 
U.S. A. 

On April 15, 1874, he addressed a long letter to the Secre- 
tary of War, which was transmitted by him to Congress. 

The letter was written for the purpose of taking issue with 
the views expressed by Mr. Eads. He endeavors to show by 
comparing the soundings of Major Howell, in 1873, with those 
of Lieutenant Talcott, in 1838, that the gulf is filling up in 
advance of the bar at Southwest Pass at the rate of two feet 
per year, and that the *' littoral current " which was de- 
pended upon by the jetty advocates to sweep away the sedi- 
ment could not exisi *' The prominence which has recently 
been given to the effects of a littoral current, in connection 
with the jetty system, is derived entirely from the influence 
attributed to it in the case of the improvement by jetties of 
the Sulina branch of the Danube ;- and because the South 
Pass is the smallest of the passes of the Mississippi Eiver, it 
seems to be assumed that the conditions of the Sulina will be 
found there at the South Pass. * * * The discharge of 
the Sulina, in high water, is about twenty-four thousand 
cubic feet per second; in low water about eight thousand 
cubic feet per second. The South Pass of the Mississippi 
discharges, in high water, about eighty-three thousand cubic 
feet per second, and in low water about twenty-five thousand 
feet per second, and carries to the sea ten times as much 
earthy matter as the Sulina branch. * * * The small 
quantity of earthy matter carried to the sea by the Sulina 
branch, joined to the fact of the existence of a littoral current 
across its mouth, were the two causes which, in the judgment 
of Sir Charles Hartley, the engineer of the commission for 
the improvement of the mouths of the Danube, made the 
jetty system peculiarly applicable there, and led to its suc- 
cess, the jetties causing the earthy matter in suspension to be 
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carried out into the littoral cnrrent, which then carried part 
of it away." He states farther, that the crest of the Sulina 
bar remained essentially stationary, so far as any outer moTe- 
ment is concerned, during twenty-eight years, and that none 
of the characteristics of a delta formation exist at the mouth 
of the Sulina ; also, that at the mouth of the Mississippi there 
are two separate and distinct bar formations ; the one formed 
by the earthy matter pvshed oUcrng the bottom of the river and 
bar, and the other formed by that part of the earthy matter 
held in suspension ; but that in the case of the Sulina branch 
the amount of earthy matter pvshed along the river bed was 
always very small, and had no controlling power over the bar 
formation, and is now carried by the action of the jetties 
into comparatively deep water. 

It is in his ** experimental theory of the formation of bars *' 
that he finds the most serious objection to the adoption of 
the jetty system. According to that theory, about one-tenth 
of all the sediment carried into the gulf is pushed along the 
bed of the river. "When this material, being composed of 
heavier substances, reaches the outer crest of the bars it is 
dropped in the ^^dead angle, or space without currents,'* 
made by the fresh water rising upon the heavier salt water. 
He makes a calculation, based on this theory, by which he 
obtains the result that if the jetties contract the channel-way 
over the bar from eleven thousand five hundred feet to the 
width required to produce twenty-seven feet at low water, 
the annual advance of the bar will be not less than twelve 
hundred feci 

Referring to views stated by Mr. Eads, he says : " It has 
been recently stated by a civil engineer, in a pamphlet con- 
cerning the improvement of the mouths of the Mississippi 
Biver by jetties, that the amount of sedimentary matter car- 
ried in suspension by the Mississippi Biver is in exact propor- 
tion to the velocity of its current." He quotes at consider- 
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Able length from the results of obserrations made at Carroll- 
ton and ColxunbnSy to show that this statement is not correct 
and is in direct conflict with these results, for they prove 
'' that the greatest Telocity does not correspond to the great- 
est quantity of earthy matter held in suspension ; on the 
eontraryy at the time of the greatest velocity of the current 
at Carrollton, the river held in suspension but little more 
sediment per cubic foot than when the velocity was least." 

He makes a special application of his theories to South 
Pass, because Major Howell had recently sounded on its bar 
and seaward of ii From these soundings and his own theo- 
ries he deduces the result, that the annual advance after jet- 
ties are constructed will be six hundred and seventy feet. 
(See Humphreys and Abbot's Physics and Hydraulics of the 
Mississippi Eiver, Appendix M, page 667.) 

This argument was reviewed by Mr. Eads in a letter dated 
May 29, 1874, addressed to Hon. S. A. Hurlburt, House of 
Representatives, Chairman of Committee on Bailroads and 
Canals. An abstract of this letter, with some extracts, is 
given. He calls attention to the fact, that on April 21st, 
the day fixed by the House for the consideration of the Jetty 
bill, copies of General Humphrey's letter were circulated 
among the members, and says : 

^' As certain statements in it are based upon unsound theo- 
ries, calculated to mislead the judgment of Congress, it is 
pproper to correct them. To sustain this theory of bar forma- 
tion and advance, it is absolutely necessary to establish two 
facts, which are assumed as the basis of the whole theory : 
First, that on the outer slope of the bar a * dead angle, or 
space without currents,' exists between the river water £ind 
the bottom ; and second, that the material to form the bar is 
* pushed ' along the bottom. Humphreys and Abbot say, on 
page 482 of their report : ' As a velocity of 0.5 of a foot per 
second is sufficient to transport the material of which the bar 



44 THE MISSISSIPPI JETTIES. 

is formed, the action of gnlf currents in carrying into 
deeper water the msAeriol pushed bj the riyer into the gnlf is 
evident — ^ [the italics are mine]." Professor Forshey, hav- 
ing been engaged in current measurements at Southwest 
Pass, says in Appendix G, of the same report : " We have a 
velocity at the bottom on the bar, full two miles outside of the 
land, of two feet per second." From observations recorded 
by ProL Forshey he finds that at different stages of the river, 
and in depths varying from twenty-two feet to forty feet on the 
outer slope of the bar, in this '* dead angle " the average ve- 
locity was one and three-quarters feet per second, varying 
from about one foot to three and one-third feet per second, 
and states that these quotations from Humphrey and Abbot's 
report disprove the existence of a " space without currents," 
or a " dead angle," on the outer slope of the bar. 

To ascertain the amount ot pushed material, the means em- 
ployed are given by Humphreys and Abbot as follows : " A 
keg similar to that used in collecting water below the surface 
was sunk to the bottom of the river ; the current immediately 
overturned it, and the valves opening allowed the water to 
pass freely through. After remaining a few minutes it was 
drawn suddenly up, and was invariably found to contain ma- 
terial such as gravel, sand, and earthy matter." Mr. Eads says : 

" Prof, Forshey has informed us, that no investigations or 
experiments with a keg, or by any other means, were ever 
made by Humphreys and Abbot to determine this question, 
and that the principal hydrometrical data in Humphreys and 
Abbot's report were supplied by himself. 

" To him belongs the honor of discovering, by means of the 
keg described by Humphreys and Abbot, the enormous 
amount of material pushed on the bottom, and ^ of which the 
bar is formed ;' therefore, upon his investigations mainly rest 
the fabric of arguments and conclusions respecting the bar 
advance published by Gens. Humphreys and Newton. 
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" Frequent examinations of the bottom at ordinary stages 
of water" (under the diving-bell), "enable me to declare 
that sand and other sedimentary matters are carried in 
suspension, and not pushed along the bottom. Driftwood, 
balls of clay, or other aggregations of earthy matter are 
doubtless rolled or pushed along on the bed, and sometimes 
gravel and boulders, but the amount of these passing New 
Orleans is very smalL" 

He states that from observations made while sinlung the 
large caissons of the bridge at St. Louis, and from experience 
on the bed of the river in five or six hundred localities, he 
knows " that no such material as forms the bars of the passes 
ia pushed on the bottom of the river in any such quantity as 
is requisite to form them, or to serve as a basis for the calcula- 
tions of bar advance under the influence of jetties, as made by 
Gens. Humphreys and Newton. Nor is it necessary to cre- 
ate any such special theory of bar formation for the Missis- 
sippi Biver. The bars at its mouth are not formed by any 
process of nature which differs materially from that at the 
mouths of the Ganges, the Nile, the Danube, or any other 
delta river in the world. The bar at the Danube having 
failed to advance in accordance with the ' dead angle ' theory, 
under the influence of the jetties, it is absolutely necessary to 
show some remarkable difference between that stream and 
the Mississippi Accordingly the statement is made that the 
Sulina bar is ' derived chiefly from the deposits of earthy mat- 
ter hdd in suspension^ and not earthy maJtter pushed along the hot' 
tom.^ As the specific gravity of the matter suspended in the 
Danube is twenty-eight per cent, heavier than that in the 
Mississippi (according to Gen. Humphreys the specific grav- 
ity of the matter in suspension in the Danube is 2.5, while that 
of the Mississippi is 1.96), does it seem reasonable that in the 
stream in which the sediment is heaviest there should be so 
Tery little pushed on the bottom, while enoTTrums quantities 
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are pushed along the bed of the stream in which it is the 
lightest ? Sir Charles Hartley states, that ' the amourU of de- 
posit at the various months of the Danube was almost direc&y 
in proportion to the volume of water issuing from them.* We 
have shown that by tceight the Danube's suspended mat- 
ters are greater, and they are stated by QeiL Humphreys to 
be nearly the same as in the Mississippi by vdume. From 
these facts it remains for him to explain how the Sonth Pass, 
discharging but on«-third of the yolume of the Danube, can 
carry to sea ttvo-i3iijrd& as much sediment The statement 
made in my letter to Senator Windom, that ' the amount of 
this matter and the size and weight of the particles which 
the stream is enabled to hold up and carry forward depends 
wholly upon the rapidity of the stream, modified, however, 
by its depth,* is given by Gten. Humphreys as a verbatim quo- 
tation, but in a mutilated form, leaving out the words ' modi- 
fied.^ hmoeveTy by its depths* which makes my statement as 
ridiculous as though I had asserted that the capacity of the 
river bed is in exact ratio to its width, without referenoe to its 
depth. Long arguments and extensive tables of velocities of 
current and quantities of sediment are brought forward to de* 
molish this mutilated proposition, and to refute tchat I never 
asserted. In reference to my real statement, those who are 
familiar with the best writers on this subject know that the 
ability of the stream to suspend its sediment is believed to be 
inversely as the depth; but Humphreys and Abbot, in coming 
to the conclusion that no relation exists between the velocity 
and the load suspended, omitted one of the most important 
elements in the problem, namely, the variations in the depth 
of the stream. 

"The whole question really at issue in this matter, is : WtU 
the required extension of the jetties be ttcdve hundred feet per 
annum^ or any lesser rate of importance ? Gen. Humphreys 
answers this question in the affirmative. The views ex- 
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pressed in Ex. Doc. 220, by Qen, Barnard, and those of CoL 
W. Milnor Boberts, Gen. J. H. Wilson, Col. Shaler Smith, 
and Messrs. Chanute, Bayley, Flad, Corthell and others, ex- 
pressed to me personally, sustain my faith in the negative ; 
for the United States does not contain engineers more able 
than this list presents. * * * Ji these eminent engi- 
neers, who do not believe such rapid advance of the jetties 
will be needed, are correct, and the jetties succeed, the nation 
secures an inestimable prize, AN OPEN-MOUTH RIVER. 
With so much to gain, and so little to lose in accepting my 
proposition, can it be deemed wise to decline it? If Con- 
gress refuses to let me demonstrate the problem at the sole 
risk of myself and associates, the valley must wait in patience 
for reliel" 
v>' Notwithstanding the evident fairness of Mr. Eads*s proposi- 
tion, the influence of the Engineer Corps of the army was so 
powerfully exerted to prevent the control of the improve- 
ment of the mouth of the great river from passing into the 
hands of " an outsider," as he was called by Messrs. Forshey 
and Hebert, and the opposition to the proposed jetties was so 
intense in New Orleans and on the part of the Louisiana del- 
egation in the House of B^presentatives, that the bill for the 
construction of the Fort St. Philip Canal was actually passed 
by a large vote, as a substitute for the Jetty bill, which had 
been reported favorably to the House by the Committee on 
Bailroads and Canals ; the Jetty bill receiving but eighty- 
nine votes, while the Canal bill, appropriating $8,000,000 to 
commence the canal with, received one hundred and eighteen 
votes. The advocates of the canal were of course much elated 
with this triumph, and at once hurried the bill over to the 
Senate. Here the question of opening the mouth of the 
river was in charge of the Select Committee on Transporta- 
tion Boutes to the Seaboard, Hon. William Windom being 
the chairman. 



.1 



48 THE MTHSTflSfPPI JETTIES. 

Before this oommittee Messrs. Eads, Fonhe j, and Hebert 
liad been inTited to appear about two weeks prior to the pas^ 
sage of the Canal bill in the House. Mr. Eads was required 
by the committee to open the discussion. He was followed 
by Prol Forshe J and Oov. Hebert The fate of the Jetty en- 
terprise, at that most critical moment, hung trembling in the 
balance, for eyery effort to defeat it was being made by its 
influential and vigorous opposers. 

It is needless to say that the committee were deeply im- 
pressed with the force of Mr^ Eads's arguments on that most 
important occasion, for within forty-eight hours after the 
Canal bill was referred to this committee, one of its mem- 
bers — Senator J. R West, of Louisiana — arose in the Senate 
and stated that he had been authorized to ask that the com- 
mittee be dischai^ed from the further consideration of the 
Fort St Philip Canal bill, and to report, as a substitute for it, 
a bill authorizing the appointment by the President of a com- 
mission of seven engineers, three from the army, three from 
civil life, and one from the United States Coast Survey, to 
whom this question as to the proper method of opening the 
mouth of the river should be referred, with instructions to re- 
port at the next session of Congress. 

If Mr. Eads had failed before the Senate Committee to re- 
ft 

fute the arimments of Messrs. Forshey and Hebert, and to 
congee it Vthe sonndness of his oln views, there is no 
doubt but that the committee, under the great pressure 
brought to bear upon it, would have reported the Canal bill 
favorably to the Senate, and in that event it would have been 
as promptly passed by that body as it had been by the House, 
and there would have been an end to the attempt to deepen 
the mouth of the Mississippi by jetties. 

Congress passed the bill reported by Senator West, author- 
izing the appointment of a commission to decide upon the 
proper method of opening the mouth of the Mississippi On 
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this eommission the President appointed the following distin- 
guished engineers : Gen. H. G. Wright, U. S. A« ; Gen. B. S. 
Alexander, U. S. Jj^ ; Gen. 0. B. Comstock, U. S. A. ; Prof. 
Henry Mitchell, United States Coast Survey ; T. E. Sickles, 
C. E. ; W. Milnor Eoberts, C. E. ; and H. D. Whitcomb, C. E. 
This commission of engineers in their report made Janu- 
ary 14, 1875, say : " The interests involved in the proper 
improvement of the mouth of the Mississippi are so great, 
and the work so costly, that it is imperative to obtain the 
best possible knowledge and judgment as to the method to 
be adopted. Accordingly, in order that the opinion of the 
Board should be based on a full knowledge of what has been 
done, and of the latest results obtained elsewhere in this 
most difficult branch of engineering, it was decided to visit 
the mouths of the rivers mentioned " (several of the most 

important rivers in Europe). 
3 
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CHAPTER V. 



ECBOPEAN JETTIES. 



A BUIOCART of the constraction of jetties in Enrope, and 
the results obtained bj them, will be of interest, as bearing 
upon the question of the adoption of that system at the 
mouth of the Mississippi 

The Dvina is a river with many of the characteristics of 
the Mississippi, although much smaller. It is a sediment- 
bearing river of Bussia, discharging into the Gulf of Biga, 
a tideless arm of the Baltic. The depth on the bar was 
increased by jetties from six feet to eighteen feet, and there 
has been no advance of the bar, although the jetties are 
believed to have been built more than one hundred years 
ago : how much earlier is not known, as there are no records 
in the Department of Public Works at Si Petersburg that 
extend back to the date of their construction. 

A chart of the mouth of the Oder (a river of Prussia, dis- 
charging into the Baltic), bearing date of 1776, shows jetty 
lines, some of which, near the land, are Marked 1756. The 
depth was increased from seven feet to twenty-four feet. 

One of the most important constructions for the benefit of 

commerce, at the mouth of a smaU river, is the artificial 

channel at the mouth of the Maas, in Holland, by which the 

port of Botterdam is furnished an outlet to the sea. A 

canal was cut through the *' Hook of Holland," and jetties 

were constructed at the sea end, extending into deep water. 

60 
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The Biver Sclienry a branch of the Maas, was then closed by 
a dam, and its waters turned into the new channel The jet- 
ties were built of willow fascines, combined into mattresses, 
and were sunken and loaded with stone. They project into 
the sea upon a sand shore to a depth of twenty-seven feet, 
and were the first constructions of that kind on the open 
sea-shore. They have* successfully withstood severe storms 
and most violent wave force undisturbed. 

The failure of the dykes at the mouth of the Bhone to 
give a permanent and deep channel, has been used as an 
argument against the jetty system at the mouth of sedimeht- 
bearing rivers. The Bhone discharges into the Mediterra- 
nean Sea through four passes — the main pass, flowing in 
the general direction of the river, carrying about one-half 
its volume ; the other three passes may be considered lateral 
outlets. 

Dykes for the improvement of the bar at the principal 
mouth were commenced in 1852. The plan consisted in the 
closing of the three lateral outlets by a continuous dyke, 
extending from the mainland above the point where they 
commence to diverge, and extending to the mouth of the 
principal outlei Anbther dyke, or levee, was built on the 
opposite bank, to prevent the escape of the water through 
the small bayous and over the lowlands. These dykes termi- 
nated nearly one mile inside the crest of the bar. They are 
partly earthen dykes, and partly of stone. The width of the 
channel at the sea end of the dykes is thirteen hundred and 
twelve feet. The width of the Bhone at the head of the 
delta is six hundred feet 

Under the influence of the dykes, which were finished in 
1856, the depth increased from five feet to thirteen and a 
half feet; but then the bar moved seaward, and the depth 
had diminished in 1863 to four and a half feei The at- 
tempt to maintain the channel by dykes was abandoned. A 
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landed interest, desirous of bnilding a maritime city a few 
miles aboye the mouth of the river, exerted a sufficient in- 
fluence to have a ship canal constructed, which was com- 
menced in 1863. It started at the point opposite the head 
of the upper lateral outlet, and extended to the Bay of Foz. 
It is two and a half miles in length ; has a depth of nineteen 
and a half feet ; required seven jeai% of labor to complete 
it, and cost three million dollars. 

The closure of the lateral outlets, by which the volume 
issuing from the main pass was doubled, also doubled the 
amount of sedimentary matter discharged upon the bar. 
The process of bar formation at the mouth of the Missis- 
sippi teaches us that the distance of the crest of the bar 
from the land's end is determined by the volume issuing 
from each pass. Consequently, if the volume of the Bhone 
issuing at its principal mouth be doubled, the crest of the 
bar would at once assume a new location, more distant from 
the land's end than before ; and as the dykes were not built 
out to within a mile of the crest of the bar they could have 
no influence in checking its advance, nor in permanently 
increasing the depth upon it. It is absurd to quote the 
Bhone as an illustration of the jetty system. Where this 
system has been successful, the works have invariably been 
extended out beyond the crest of the bar into the deep 
water. 

The Biver Danube, its delta, its regimen in respect to its 
currents and sedimentary matters, the formation of its bars 
and the characteristics of the sea into which it discharges, 
are similar in many respects to the Mississippi Biver. For 
this reason the jetties constructed at the mouth of one of its 
branches, and the results obtained by them, need to be de- 
scribed more fully than those of any other river, in order 
that lessons may be drawn from thom that will apply to the 
solution of the problem at the mouth of the Mississippi 
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The following facts are taken from two papers read before 
the Institution of Civil Engineers of Great Britain bj. Sir 
Charles A. Hartley, Chief Engineer of the European Commis- 
sion of the Danube — one read in 1862 and the other in 1873. 
This commission was constituted in 1856, by virtue of the 
Treaty of Paris. It consisted of delegates from the seven 
contracting powers — ^Austria, England, France, Prussia, Bus- 
sia, Sardinia, and Turkey^-and it was charged to execute the 
works necessary to clear the mouths of the Danube and the 
neighboring parts of the sea from the sands and other imped- 
iments which obstructed them. 

The Danube, after a course of seventeen hundred miles, re- 
ceiving more than four hundred tributaries, and draining up- 
wards of three hundred thousand square miles of country, 
passes the Bulgarian town of Isaktcha in a single channel 
seventeen hundred feet wide and fifty feet deep. This city is 
seventy-six miles from the sea by the Kilia branch, seventy- 
eight miles by the Sulina branch, and ninety miles by the 
St. deorge branch. The general character of the delta can 
be understood best by an examination of Plate No. 5. 

The Sulina abstracts one-fifth of the waters of the Toulcha 
branch, or two twenty-sevenths of the whole volume of the 
main river. Its navigable width is rarely more than three 
hundred feet. During high floods the inclination of the sur- 
face of the Sulina is three inches per mile. In ordinary high 
water the velocity of the current in the main river is between 
two and one-half and three miles per hour. At times of ex- 
traordinary floods the velocity is increased to five iniles per 
hour, and the whole volume of water then delivered by the 
Danube to the sea is equal to sixty million cubic feet per min- 
ute. When the waters are most surcharged with sediment, 
they bear to the sea as much sedimentary matter as would 
be equivalent to a deposit of one cubic inch to one cubic foot 
of water. During high river the bars at the mouths of the 
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passes are farther from the shore, their magnitude increased, 
and the depths over them diminished. The process is as fol- 
lows : The current, with its earthy matter, by its quickened 
speed deepens the channel oyer the bar, the displaced portion 
is pushed out into the shallows beyond, and there the riyer 
current, checked by the nearly stationary waters of the sea, 
precipitates the heavier particles of the matter in suspension 
to form a new bar, while the lighter particles are carried far- 
ther and widely distributed over the sea depths beyond. 
There are no tides in the Black Sea, into which the Danube 
discharges, and the level of the water along the delta is solely 
influenced by ike opposing action of the land and sea winds. 
The Sulina branch having been selected for improvement, 
piers were projected across the bar -to terminate in a depth of 
eighteen feet, in order, in the first instance, that the proposed 
channel might be deepened by the concentrated action of the 
river current, and that afterward a good navigable channel 
might be maintained between the piers; it being assumed 
that, when the troubled waters of the river were brought into 
immediate contact with the littoral current crossing the pier 
heads, the fluvial matter would remain suspended until it 
was far removed from the entrance. The piers were built of 
piles, cribwork, and a protecting slope of rubble stone. The 
works at first were provisionaL They were commenced in 
1858 and finished in 1861. The depth on the bar, before the 
construction of the works, varied from seven to eleven feet, 
and was rarely more than nine feet. In 1862 there was a 
navigable channel of seventeen and one-half feet. In 1866 
the commission concluded to convert the piers into solid 
structures. This consolidation was completed in 1871. The 
provisional works near the pier heads had been beaten down 
by the waves, so that they were three or four feet below the 
surface of the water. The new works were constructed of 
concrete blocks. 
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In 1872 an effective depth of twenty feet was secured, and 
that depth has been maintained until the present time, with 
often a depth of twenty-one and one-half feet The effect of 
these works upon the growth of the bar into the sea has 
been to retard it, for, considering the twenty-four feet and 
thirty feet contours, the average extension for ten years, end- 
ing in 1871, was only forty-four feet per annum, whereas 
during the eight years immediately previous to the beginning 
of the works the same contour lines advanced at the rate of 
ninety-seven feet per annum. The reason for this retarda- 
tion is, that at present the silt-bearing waters of the river 
issue at once into deep water beyond the pier heads, and are 
carried far to the southeast by the littoral current, instead 
of flowing into the sea, as formerly, with a feeble and con- 
stantly decreasing current, by numerous shallow channels. 

In a letter dated November 30th, 1874, addressed to G. W. 
S. Bayley, an eminent civil engineer, and an early and ear- 
nest advocate of the jetty system, and afterward associated 
with Mr. Eads in the construction of the jetties as Eesident 
Engineer, Sir Charles Hartley compares the Danube and the 
Mississippi He presents the points of resemblance and dif- 
ference, and from them obtains the most cogent reasons for 
constructing jetties at the mouth of the latter. He is in 
favor of South Pass in preference to the larger passes, on the 
score of economy in construction and maintenance, and his 
comparisons are mostly drawn between the South Pass and 
the Sulina branch. 

The first objection against the construction of jetties at 
{he mouth of the Mississippi, namely, the soft and silty 
nature of its bars, is readily disposed of ; for the South Pass 
bar is described in the report of Assistant G. G. Meade, in 
1839, as being principally composed of fine gray sand, mixed 
with a very small proportion of mud ; and in Major Howell's 
last survey the bank to the east of the bar is described as 
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being of hard sand. This description fits precisely the Sa* 
Una bar, before it was removed bj the scour of the river, and 
as jetties were constructed across it without difficulty or 
great expense, there is no reason why the same advantages 
should not attend the construction of jetties at South Pass. 
The second objection urged against the jetty system is, that 
the waters of the Mississippi being charged with more sedi- 
mentary matter than the waters of the Danube, the injurious 
effects of precipitation are more to be feared at the former. 
He shows by lengthy and exhaustive argument, 

First, That the waters of the Danube transport a greater 
number of heavy particles of matter to the sea, in propor- 
tion to the whole weight of sediment, than the Mississippi, 
and, 

Second. Granting that the statement is correct that the 
Mississippi, while discharging only three times as much 
water, really discharges six times as much deposit in weight, 
the annual advance of the Mississippi mouths '' two hundred 
and seven feet annually, according to the latest surveys," is 
nearly at the same rate as that of the Danube mouths. .This 
apparent phenomenon is simply due to the far greater depths 
of the sea off the Mississippi delta, an advantage which fully 
compensates for the threefold greater volume of the river, 
and the greater amount of sedimentary matter. The sea 
slope of the bar of the South Pass is one in sixty-six; that 
of the Sulina one in two hundred and sixty-four. He meets 
the third objection, namely, that there are no littoral cur- 
rents off the Mississippi mouths, by proving that such cur- 
rents do exist All testimony confirms that the prevailing 
winds off the Mississippi delta are from the northeast and 
southeast The resultant of these winds is east, which may 
therefore be called the prevailing wind. 

He points out that a glance at the map of the alluvial 
region of the Mississippi shows, that whilst the general 
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trend of the river from New Orleans to the head of the 
passes is in a southeast direction, the deposit is nearly all 
to the west, or in the direction of the current produced by 
the prevailing winds; in the same way that the Danube 
deposits take place to the south, under the influence of the 
prevailing winds from the north-northeasi The same obser- 
vation applies to the aet of the deposits befow the head of 
the passes, the growth of the delta in a west and southwest 
direction being three times greater than in the opposite 
direction. 

After stating facts, which we have given in a previous 
chapter, in regard to observations for shore currents, he says : 
" The reasons above given for my full faith in the existence 
and efficacy of the littoral and tidal currents justify me, I 
think, in saying that the salient position in the gulf of the 
southwest and south mouths of the Mississippi — exposed as 
they are to the full action of these currents and beat of the 
waves — is evidently very greatly in favor of their successful 
treatment by means of jetties, and that the rapidly increas- 
ing depths beyond their bars give them — as far as their 
improvement is concerned, by the same method — a very 
marked superiority over the Danube mouths. If at the 
Sulina mouth the inclination of the sea bottom had been as 
steep as off the South or Southwest Passes of the Missis- 
sippi, a depth of twenty-eight feet might as easily have been 
obtained there, at a slight additional cost indeed, but with 
the great advantage that the silt-bearing waters would have 
been carried much farther seaward, owing to the increased, 
depth of the channel, and into such depths that the forma- 
tion of a shoal, such as now forms after a high flood, within 
one-half mUe of the pier heads, wotdd have been impossible 
for many years to come. ♦ * * 

" My conviction is, that by increasing the erosive powers 
of the current, relatively to the depositing action, the piers 
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Ff//ro tfi#f pn;c^<ling r^Hume of jettj oonstraction we can 
^s^ ttf/it, for a gnsat many years, all along the shores of the 
tUfU'M Ht^n, t)i«9 North Sea, and the Baltic, Bnssia, Pmssiai 
Molhui/t| Hwtuhui, Denmark, and Turkey have built and main- 
in\utu\ IhilU^Hs Tlio record of their works teaches us plainly 
iUtii, wiMHimr tlio bars were caused by the waves of the sea 
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or the waters of the rivers, whether they were " drift " or 
'' delta *' bars, the piers, dykes, and jetties, when pushed out 
into the deep water, have in every instance not only pro- 
duced the depth needed, but have maintained it permanently 
against wave action and sedimentary deposits. 



CHAPTER YL 

coNaTBTcnoy OF JErrrEa at aocxH PAd&> 



1:9 tbe interv^al het^een tlie atl^odznnieiiC oi 
July, and itn reartflemljling in Detiember, IST-k, i 
ehangd in public sentiment hi^i taken, plage. 

When Mr* Ha^la returned from. Europe, whioe be had ^»esi 
iereral months in carefnll j exiunining and stndjing tiie jeltj 
gjfttem ftt the montL^ of several impDrtsuit Enropeu rirers^ 
and in consnlting with the dLatLognished engineeis who had 
ermntmcted them, he foond the conntrj and Con^rress leadj 
f<r>r a favorable consideration of his plana. The leading jour- 
nalsy especial! J in New York and in nearly everr city of the 
Mij^tHiABippi Tallej, advocated the views which he had so 
dearly expressed in and ont of Congress^ 

The repr>rt of the Board of Engineers was presented to 
Confpreiw on Jannarj 13, 1875, by the Secretary of War. 
Tlie following is an abstract of the report, the fall text of 
which is given in Appendix 2. In reference to a canal, they 
fthoir the advantages and disadvantages of several locations, 
and decide in favor of a site near Fort St Philip, and give an 
en ti mate of the same, which for cost of construction and 
maintenance is $11,514,200. 

As Uj the deepening of a natural outlet, they are of the 
(rjtUium that no admisflible expenditure of money can per- 
manently maintain by the stirring process a depth of twenty 
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feet, and that tliis depth is not adequate to the wants of com- 
merce. In reference to jetties, they first giye the facts on 
which their application at the mouths of the Mississippi is 
based. 

The fact of principal importance is, that as the bars move 
out to sea, the riyer is all the time eroding a channel of the 
characteristic deep water cross-section behind and through 
them. The object of jetties is to aid and hasten this^osion. 
The plan recommended bj the Board is to begin parallel 
dykes at the banks of the pass, where there is now thirty feet 
of water in the middle, and carry them oyer the bar to thirty 
feet of water outside. The riyer will erode the bottom be- 
tween the dykes till the water-way eyerywhere has the same 
cross-section as at their beginning. The depth of thirty feet 
is chosen in order that some time may elapse before the bar, 
which will form at the sea end, can haye less than tweniy-fiye 
feet on it, that being the minimum depth which it is desired 
to maintain. 

In selecting the pass to be improyed, they giye the prefer- 
ence to South Pass; for, while its width is only seyen hun- 
dred feet, as against fourteen hxmdred feet at Southwest 
Pass, the former, when improyed, will be adequate to the 
present and prospectiye wants of commerce. The estimate 
for construction and maintenance of jetties at the mouth of 
South Pass is $7,942,110, and for Southwest Pass, $16,053,124. 

They are satisfied from their examinations abroad that the 
jetties should be constructed of brush fascines and stone, in 
{he same general way as those at the mouth of the Maas, in 
Holland. They discuss the question of the adyance of the bar 
after the jetties are completed, and giye their opinion, that 
in one hundred and twenty years the crest of the new bar 
will probably be foxmd twelye thousand feet beyond its pres- 
ent location, and for this reason they estimate for the cost of 
the ayerage annual extension that will be necessary, $130,000. 
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iMeampamg^tidp canal and jetties they leoommend the 
; aad their application to South Pass. They say : " It 
wokH gire a good sea entrance about nine hundred feet wide, 
a Tniniimim width in the pass of about five hundred and 
T feet, while the width of the canal would be about three 
Lundred feet. It would offer no locks (liable to do or suffer 
izjarri to delay the passage of vessels through it. It would 
pve ma ample unobstructed waterway to commerce, in place 
of a Banxnr and obstructed one." The Board concludes its 
report with a recommendation that if Congress decides to 
open one of the passes of the river, the entire sum necessary 
to aeoomplish the work be appropriated at once or in some 
way be made available; for the work, when once begim, 
should be pushed as rapidly as possible to its entire com- 
^etion. This report was signed by all the members of the 
Boaid except Gen. Wright, who stated that, in his judgment, 
the chances of success of an attempted improvement of any 
one of the natural outlets of the river did not justify the 
lecommendation of the Board ; but he conceded that if an ad- 
equate and permanent channel ootdd be obtained at any one 
of the passes, it would no doubt be preferable to the pro- 
posed canaL Soon after the report of the Board, Mr. Eads 
made a new proposition to Congress, to make a channel thirty 
feet deep at the mouth of Southwest Pass for $8,000,000, and 
maintain it for twenty years for an annual sum of $150,000 ; 
the first payment of $500,000 to be made when a channel of 
twenty-two feet in depth and two hundred feet in widtb was 
obtained, and $500,000 more when this depth was maintained 
for a year ; then $1,000,000 each year for the addition of two 
feet permanent depth to the channel until thirty feet was 
reached ; the remainder to be retained by the Government, 
one-half for ten years and the other half for twenty years, as 
a guaranty for the performance of the work. 
A bill embodying this proposition was introduced in the 
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House of Bepreseniatiyes about the 8tli of February, 1875. 
Like the bill introduced in the previous session, it met the 
determined opposition of the Chief of Engineers, U. 8. A., 
who at once presented his views to Congress through reports 
to the Secretary of War. 

In New Orleans the sentiment of the community had 
changed considerably. Many of those who had strongly 
opposed the jetties, when they now saw that Mr. Eads's 
proposition was virtually indorsed by the Commission of 
Engineers,* used their influence to secure the adoption of 
Southwest Pass, as proposed by Mr. Eads, instead of the 
South Pass, as recommended by the Commission. 
Mr. Eads's objections to the South Pass were — 
First That an extensive shoal existed at the head of that 
Pass, which it would be diffictdt to remove, and that the 
channel obtained through it wotdd be diffictdt of navigation ; 
and. 

Second. That the channel through the pass was too small 
for easy navigation, and inadequate to the growing wants of 
commerce. Mr. Eads, learning that the Board was likely to 
adjourn without inviting him to appear before it, although 
its creation was the result of his action, addressed a letter 
to its president, in which he expressed the determination to 
press the adoption of the jetty system, regardless of the 
decision of the Commission, and su^ested the propriety of 
its hearing what he had to say upon the subject before mak* 
ing their report In reply he was promptly invited to state 
his views before the Commission. He addressed it for two 
and a half hours upon the subject, during which time he laid 
before it the facts which he had obtained by his personal 
inspection of the jetties at the mtouths of the Oder, Wipper, 
Persante, Vistula, Pregel, Danube, and the Bhone, and in 
conclusion urged the Commission, in the following forcible 
laiiguage, to recommend the improvement of the Southwest 
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Pass: ''It is rarely that gentlemen of oar profession haye 
such an opportunity of so indelibly recording their judg- 
ment I earnestly trust that you will^ on this occasion, 
unanimously recommend the improvement of the Southwest 
Pass, and thus leave, as an imperishable evidence of your 
foresight and public spirit, such a deep and broad channel 
at the mouth of the grandest physical feature of this conti- 
nent, as shall win for you the thanks and* praise of the hun- 
dreds of millions which the Mississippi Valley will hereafter 
contain, and whose grand commerce must naturally and for- 
ever seek that route to the sea." 

The House Committee on Commerce, to whom the bill 
was referred, examined all its features thoroughly, heard all 
explanations, listened patiently to all arguments, pro and oon, 
and studied carefully the wording of the bill, that a contract 
so important might be drawn up with correctness and pre- 
cision; and, notwithstanding the fact that the Commission 
had recommended the improvement of the South Pass, it 
adopted Mr. Eads's recommendation to improve the South* 
west Pass, and reported the bill to the House unanimously. 
On February 18, ten days after the introduction of the bill 
into the House, it was made the special order of the day. 
Ex-Gov. Stanard, of Missouri, made an able speech, full of 
facts and arguments, in favor of the measure. He explained 
its provisions, showed what it proposed to accomplish, and 
demonstrated that the sums to be paid under it were several 
million dollars less than the estimates of the Army Engi- 
neers for a canal, and less than that of the Commission for 
jetties, and that the interests of the government and the pub- 
lic were guarded with the utmost care, in respect to the pay- 
ments for the work. An able speech was also made by Hon. ' 
O. D. Conger, of Michigan, and the bill then passed, with but \ 
two dissenting voices. When it reached the Senate it was 
amended by the committee there, and made to apply to the I 
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small pass, in spite of all the arguments Mr. Eads could use 
to prevent it. The reason for this was, that Congress had 
obtained the advice of one Commission of Engineers, who 
had recommended the Fort St. Philip Canal, and it had then 
asked the advice of a subsequent one, which had recom- 
mended jetties at the little pass. If it refused the advice of 
both these councils of experts, and voted to place the jetties 
at the great pass, and they failed to accomplish what Mr. 
Eads claimed they would. Congress would then have no de- 
fense for having refused the advice of its own experts in the 
matter. Besides this reason, which, to say the least for it, 
was founded in an imwiUingness on the part of the members 
of the Senate Committee to take the responsibility of decid- 
ing between experts (Mr. Eads being one, as Well as the 
Commission), there was the more weighty reason of its cost- 
ing two and three-quarter million dollars less to improve the 
little pass. The Senate Committee were immovable in this 
decision, and Mr. Eads was informed, that if he would give 
the same guaranties, and agree to produce the same depth 
of channel with the little pass that he had guaranteed for 
the big one, and build the works for five million two hundred 
and fifty thousand dollars (which was much less than the 
Commission's estimate), and guarantee its maintenance for 
twenty years for thirty thousand dollars per annum less than 
the Commission's estimate for that item, the improvement 
should be confided to him; otherwise it wotdd be placed 
under the control of the Corps of U. S. Engineers, who had 
fought him at every step, and whose acting chief had pre- 
dicted the failure of the jetty system, if ever tried at the 
mouth of the Mississippi. 

Thus modified, the bill was reported to the Senate and 
passed. 

The concurrence of the House in the Senate amendments 

was secured just before the final adjournment of Congress on 
5 
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the 3d of March, 1875, and on receiving the PreaidenVs sig- 
nature the bill became a law. 

Ab this law authorized the consiraction of the work, it is 
given entire and verbatim in Appendix 3. 

On the 24th of March, 1875, at a banquet in Si Louis, 
given to Mr. Eads in honor of this great victory, at which 
there were three or foor hundred of the representative men 
of that citj, and manj distinguished gentlemen from all parts 
of the Mississippi Valley, in a speech, earnest and eloquent, 
he explained the secret of that implicit faith which he had 
in his proposed plans, and which moved him to undertake the 
great work. He said : '' If the profession of an engineer 
were not based upon exact science, I might tremble for the 
result, in view of the immensity of the interests which are de- 
pendent on my success. But every atom that moves onward 
in the river, from the moment it leaves its home amid the 
crystal springs or mountain snows, throughout the fifteen hun- 
dred leagues of its devious pathway, until it is finally lost 
in the vast waters of the gulf, is controlled by laws as fixed 
and certain as those which direct the majestic march of the 
heavenly spheres. Every phenomenon and apparent eccen- 
tricity of the river — its scouring and depositing action, its cav- 
ing banks, the formation of the bars at its mouth, the effect of 
tiie waves and tides of the sea upon its currents and deposits 
— is controlled by laws as immutable as the Creator, and the 
engineer needs only to be assured that he does not ignore the 
existence of any of these laws, to feel positively certain of 
the result he aims at I therefore undertake the work with 
a faith based upon the ever-constant ordinances of God him- 
self ; and so certain as He will spare my life and faculties, I 
will give to the Mississippi Eiver, through His Grace and by 
the application of His laws, a deep, open, safe, and permanent 
outlet to the sea." 

Several gentlemen of considerable means were interested 
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with Mr. Eads when the concession was granted by Congress. 
With such means as they were willing to embark in the en- 
terprise, added to his own, it was evident that there would 
still be needed a large sum of money to execute that portion 
of the works required to insure a depth of twenty feet, at 
which period only could govemment payments be expected* 
It is proper to state that the estimates of the Commission of 
1874 contemplated the construction of mattress work, as it was 
executed at the Maas, in Holland. By the provision in the 
act which left Mr. Eads *' untrammeled in the design, loca- 
tion, and execution of the work," he was free to exercise his 
ingenuity to discover some cheaper and equally effective 
method of coi^truction. In this he foresaw the opportunity 
of so cheapening it as to leave a large margin of profit at the 
price stipulated in the act. 

The first step taken by him in solving the financial problem 
was to execute a contract with the substantial contracting 
firm of James Andrews & Co., by which that company agreed 
to furnish, at their own cost, the necessary plant, steamers, 
barges, boarding-houses, etc, and place in position fifty 
thousand cubic yards of mattress work, and ten thousand cu- 
bic yards of stone, before demanding of Mr. Eads any pay- 
ment whatever. After this amount of work should be exe- 
cuted, one-half the agreed price for it was to be paid in cash, 
and the remainder when certain payments should be received 
by Mr. Eads from the United States. The prices agreed to 
be paid were so high that the contract was limited to three 
hundred and fifty thousand cubic yards of mattress work and 
the attainment of twenty-six feet of water. We see thus far 
two distinct parties interested — 

First. — ^Mr. Eads and his associates, who controlled the 
concession, and 

Second. — The contractors who undertook to construct a cer- 
tain portion of the jetties. 
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It was necessary to provide for such additional funds as 
should be required beyond the personal abilities of these 
two parties. Hence a third company was formed, called the 
South Pass Jetty Company, which was in reality a limited 
partner with Mr. Eads and his associates, from whom it was 
to receiye one hundred per centum profit on such sums as it 
should be required from time to time to adyanoe to Mr. Eads, 
and ten per cent interest on the sums so advanced until they 
were repaid. The payment of interest, principal, and profit 
were solely dependent on the success of the enterprise, and 
were secured to the company by assignments from Mr. Eads 
of certain parts of the difierent payments set forth in the act 
of concession. This company was strictly a financial one, and 
had no control or voice in the direction of the worL 

By the contract between Mr. Eads and the South Pass 
Jetty Company, the amount of its advances was limited to 
$200,000. This amount was subsequently increased to about 
$500,000, owing mainly to the difficulties thrown in the way 
of the enterprise by official hostility. The continued doubt 
of success, which was sustained in the public mind through 
the unreasonable hostility which during the first two or three 
years continued to hamper the work, compelled Mr. Eads to 
raise such additional amounts of money as were required, at 
most exorbitant rates of interest 



>^ 



CHAPTEB VTL 

SOUTH PASS — ^LOCATION OF JETTIES — CONSTBUCTION. 

He who lives among the highlands will find it difficult, 
from any verbal description, to form in his mind a tme pic- 
ture of the lowlands of the Mississippi delta. But to him 
who dwells among these marshes, descriptions of an upland 
country come like restored pictures, bringing again the scenes 
of the past. In imagination he stands on some lofty summit, 
and beholds the range of mountains losing itself in the blue 
hazy distance; the shaded river meandering down the val- 
ley ; the fields of wheat and com, that cUmb yon slopes to 
the very summit; the pine-covered hills, clad in perennial 
green ; the everlasting rocks, throwing out their jutting crags 
against the sky, and the villages jotting the landscape here 
and there, diversifying it with thfiir picturesque beauty. 
From this imaginative picture he turns with reluctance to 
look upon his present surroundings. With the exception of 
the lighthouse, there was, in June, 1875, no elevation within 
one hundred miles, nor any building, except a few fisher- 
men's huts, within ten miles of the mouth of South Pass. A 
view from the top of the South Pass Lighthouse takes in the 
whole country ; a low, flat marsh of mud, reeds, and grasses, 
which, in long narrow strips, is thrust out into the gulf. 
Except a solitary mud-lump, about two miles away, near an 
outlying ree^ there is not a spot as far as the eye can reach 

that is not overflowed by the river or the tides. There is 
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not even a background of high land to relieve the monotony 
of the scene ; but awaj to the eastward, just distinguished, 
are the low, willow-fringed banks of Pass ^ Loutre, like a 
dim pencil line drawn between the blue waters of Garden 
Island Bay and the azure sky above. To the westward is 
another dim horizon line, marking the course of Southwest 
Pass. Around the whole half of the circle, from the north- 
east to the southwest, there is nothing to be seen but the 
broad expanse of the Gulf of Mexico. 

From the lighthouse, extending ten miles to the north- 
west, in easy, graceful curves, we can follow South Pass 
through the yellow marsh, "a silver thread in a cloth of 
gold ;" and with a glass we can distinguish, nearly hid among 
the willows, the lighthouse at the Head of the Passes. Half- 
way up on the west side of the pass, detected by the scat- 
tered clumps of trees along its banks, is Grand Bayou. 

The South Pass is a beautiful, natural ship canaL There 
is not a shoal, nor a sharp turn, nor a dangerous bank, nor a 
snag even, in its whole length. In the presence of the great 
river, or of even the two larger passes, it is only a bayou ; 
but in England or on the continent, it would be classed as a 
river of considerable magnitude. The pass flows over a bed 
and between banks formed of its own deposits. In cutting 
its way through them it has shaped its channel to the exact 
requirements of the volume and velocity of its waters. The 
annual overflows deposit their coarser matters on the im- 
mediate banks, and the finer sediment farther away ; for this 
reason the ground next the pass is about one foot higher 
than that some distance from it. On the higher banks is a 
dense growth of reeds, ten or twelve feet high, forming a 
strip next the pass, about one hundred feet wide. A coarse 
marsh grass grows in the lower ground. The width of the 
land lying between the pass and the bays, in some places, is 
not over one hundred yards, in others fully half a mile. With 
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6 exception of the higher ground next the pass, the whole 

ttrsh is composed of a material so soft that it is difScult to 

alk upon ity and a pole can be forced down into it with the 

and to a depth of five or ton feet A few willow trees on 

ke right bank below Grand Bayou, and a few near the head 

I the pass, constitute the only growth larger than the reeds 

broughout its length. 

In June, 1875, the only marks of civilization beyond the 
and's end at the mouthy of the pass were a small white flag 
bere, a temporary platform there, a stake driyen into a drift- 
log imbedded in the mud, a tall tripod erected on a mud- 
lump, or an instrument-stand on a reef; these told us that 
the U. S. Coast Surrey had just preceded us, and that each 
shore and bar, each reef and contour line, each elevation and 
depression in the pass, or in the gulf beyond it, had been 
carefully surveyed and mapped out by those who for skill 
and accuracy have a wide reputation. By a provision of the 
jetty act, the Superintendent of the U. S. Coast Survey was 
instructed to make " as soon as practicable, a careful topo- 
graphic and hydrographic survey of the pass and bar." The 
surveying party, Assistant H. L. Marindin in charge, arrived 
at the mouth of South Pass with the survey schooner He- 
search, in April, 1875. Although delayed by fogs and rough 
weather, he accomplished his work in the allotted time, 
and presented Air. Eads, on his arrival in May, with not 
only a complete map of the mouth of the South Pass, but 
of the pass itself, Grand Bayou and the Head of the Passes. 
The results of his surveys at the mouth of the pass are 
shown on Plate A. The plane of reference was mean low 
water, as ascertained from daily readings, on a staff gauge at 
the lighthouse, taken during the period covered by the sur- 
vey. This plane was 1.8 feet below that of average flood tide 
— ^the datum plane — subsequently established by the U. S. 
Engineers. The soundings have been changed on the chart to 
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agree with the latter plane of reference. The characteristic 
soundings only are given, with the most important contours. 
The shore lines, and all elevations above average flood tide, 
are bounded by full lines. The chart shows that the greatest 
depth along the whole length of the bar was 9.2 feet, or at 
mean low water 7.5 feet. At flood river the navigable depth 
was about eight feet at average flood tide. It also shows that 
a plateau, nearly level and about three thousand feet in width, 
extended from the outer crest of the bar, back towards the 
land's end. On the very crest or shoalest part, nearest the 
deep water of the gulf, the material was a fine sand, out of 
which the waves and currents had washed all the clayey mat- 
ter, and disposed it in a narrow ridge, about a foot higher 
than the remainder of the plateau. Immediately seaward of 
the bar-crest was a softer material. This outlying slope was 
very uneven, composed of hills and hollows arranged some- 
what uniformly in lines parallel with the outer face of the bar. 

Tliese features, and other interesting facts connected with 
the geology of the bar, will be discussed in a subsequent 
chapter. 

Mr. Eads studied this chart, and laid out the lines of the 
jetties upon it He was accompanied at the time of his visit 
to South Pass by Mr. James Andrews, who, with his associ- 
ates, had contracted to construct the works, and who imme- 
diately commenced the execution of his contract, for which 
he was eminently fitted, by a long and successful experience 
on public works — railroads, tunnels, bridges, especially the 
foundations of the St Louis* Bridge and the large tunnel con- 
nected with it, extending under the city. 

Mr. Andrews possessed those peculiar qualities demanded 
of the contractor by a hazardous and difficult enterprise, and 
by a work requiring great rapidity in construction, regardless 
of financial hindrances and of losses and delays caused by 
the destructive forces of the gulf waves and river currents. 
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He brought to the work the qualities that had made him so 
successful elsewhere, and had won for him the respect and 
admiration of all who knew him — great energy and persist- 
ence, an invincible will, a quiet determination, and an un- 
swerving confidence in the success of the enterprise. 

The considerations which determined the location of the 
jetties were. 

First. — ^To place them at such a distance apart as would 
make them secure against any subsidence of the ground on 
which they were to rest, that might be induced by the exca- 
vation of a deep channel near them. 

Seamd. — ^To direct the discharge into the sea across the 
littoral current, and not against it. 

Third. — ^To inclose the natural channel within the jetties, 
and thus leave the shoalest water on each side of it, in which 
to construct the jetties, and thus lessen their cosi In deter- 
mining the width of the jetty channel, Mr. Eads intended 
from the first to close Grand Bayou, and, consequently, he 
would have to control as much water as there was in the 
pass above Grand Bayou. The average width of this part 
of the pass is seven hundred feet, with, an average depth of 
over thirty feet. Mr. Eads believed that a greater area of 
cross-section would ultimately be attained between the jet- 
ties, especially near the sea end, than that which the cur- 
rent of the river alone could maintain in the pass, owing to 
the erosive action of the tides, and that it would not be safe, 
for this reason, to place the jetties nearer than one thousand 
feet from each other. 

With respect to the second consideration, it is an observed 
fact, that delta-forming rivers, when they enter the sea, have 
a tendency to direct their currents against the littoral cur- 
rents of the sea, for the reason, that the suspended sediment 
which they discharge is carried by the sea to the leeward 
bonk of the river, and the accretions, which are made upon 
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this bank from the river discharge, cause it to grow more 
rapidly than the other, and finally to curve the fluvial 
current around against the littoral current For this rea- 
son the direction of th^ discharge from the South Pass, 
and the direction of the pass itself^ is from northwest to 
southeast, while the prevailing littoral current is from the 
east. 

No doubt the direction of the main river, from northwest 
to southeast for the lowest one hundred miles of its course, 
has been determined by the tendency of the prevailing winds 
and the littoral current of the gulf to increase the sediment 
embankment upon its western shore, and thus give the cur- 
rent of the river a tendency to oppose the littoral current of 
the gulf. To direct the current, from the pass completely 
at right angles with the littoral current, would have been 
very desirable, but it would have involved too great a curva- 
ture in the alignment of the jetties, and the curve which is 
thrown into this alignment may be said to be a compromise 
between the desire to make the current of the river cross the 
littoral current at right angles, and the fear of causing the 
deepest part of the q}iannel between the jetties to follow the 
concave side of the jetty channel too closely, and thus en- 
danger the stability of the east jetty, in the part where the 
curve exists. 

The following from the daily journal of Mr. Bayley, the 
Resident Engineer, will serve to introduce the narrative of 
the construction work* 

" June Vlth. — James Andrews started from New Orleans 
about one o'clock A.M., with a steam tug, towing a floating 
steam pile-driver and three flat-boats, one of which was fitted 
up as a boarding boat, and the other two were loaded with 
materials for three framed houses, to be erected at Port Eads, 
for quarters, warehouse, and offices, and with other materials 
for the works. On the same day, the stem-wheel steamboat 
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Grafton arrived at New Orleans from St Louis, with a barge 
loaded with coal and machinery. 

**June \^th — ^Three mooring piles were driven in the edge 
of the pass, and several for the foundation of the houses. 
The steamboat Grafton, with coal barge and machinery, ar- 
rived at Port Eads to-day. 

^^ June lUh to \6th. — ^Piles were driven for a wharf at 
' East Point,' at the land's end, on the east side. 

" June nth, — ^Work on the east jetty was commenced, by 
driving piles from the land's end in the direction of the 
'wreck' (shown on the chart)." 

The east jetty extended twelve hundred feet from the land's 
end, in the direction of the ''wrecL" It then deflected to 
the right or westward one foot in twenty-three feet, in a 
straight line, for a distance of two thousand eight hundred 
feet; then one foot in sixteen feet, for four thousand one 
hundred feci At this point (eight thousand one hundred 
feet from " East Point "), a curve commenced, still deflecting 
to the westward, with a radius ^f eleven thousand seven hun- 
dred and twenty feet, in chords of six hundred feet This 
curve, with the six hundred feet chords, was extended to a 
point eleven thousand seven hundred feet from the land's 
end. It was then continued with the same radius a distance 
of four hundred feet, making the total length of the east 
jetty twelve thousand one hundred feet, or nearly two and 
one-third miles. This alignment was established by a line 
of piling, the first mile of which consisted of two rows, 
twelve feet apart, the piles in each row being eight feet 
apart Over the remainder of the jetty line only one row 
was driven, and the distances between the piles varied from 
ten to twenty feet "With the exception of those in the first 
mile, where it was intended to use sheet piling, the piles 
were simply guides for sinking the willow mattresses, which 
constituted by far the largest and most important part of the 
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jetties. As the " mattress " was a novel and peculiar plan 
for using willows in sea-walls and dykes, a description and 
sketch of it is given. 

About forty-five years ago the river broke through its west 
bank, twelve miles above the head of the passes, at a narrow 
fisherman's canal that led up to it from the gull In a short 
time a torrent eighteen hundred feet wide and sixty feet deep 
swept through this crevasse. For a long time the river at 
flood poured through it with great velocity, and spread its 
muddy waters far and wide over the shallow bay. The same 
principles that produced a delta at the mouth of the river 
formed one here. After the lapse of years there appeared 
well-marked channels, three or four feet deeper than the ad- 
joining shoals, which gradually rose to the surface by he de- 
posits of successive overflows. These shoals confined the cur- 
rents still more to the channels, and increased their depth. 
The seeds of grasses, flags and reeds that came down with the 
river found a lodgment on the half-submerged banks, and soon 
covered them with a rank vegetation. This growth caught 
the sediment carried into it by the overflowing waters and 
built up the banks still higher, on which sprang up a 
dense growth of willows, crowding out the weaker vegetation 
and taking possession of the whole district. A richer and 
more conveniently arranged harvest-field for the jetties than 
this great tract of willows could not have been found. This 
crevasse is generally known as the " Jump." The passes of 
the Jump were sufficiently wide and deep to admit a good- 
sized steamboat, and they ramified this sub-delta in every 
direction. 

The willows grow six or eight feet in height every year, 
and the more frequently they are cut the denser is the 
growth. The willows used in the mattresses were from fif- 
teen to thirty feet in length, and from one inch to two and 
one-half inches in diameter at the butt. The trees of two or 
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three years' growth are straight and free from branches, and 
much better adapted for the mattress work than the crooked 
limbs of the larger trees. The willows were cut and loaded 
on barges. The steamboat GrafUm took the empty barges 
into the Jump, placed them where needed, and brought them 
out when loaded. These barges were from one hun(}red and 
twenty-five feet to two hundred and twenty -five feet in 
length. 

The men who cut the willows, in order to be near their 
work, lived in boarding-boats, that were moved from one 
place to another. The task they had was not an enviable 
one, as the ground, or rather mud, was overflowed by high 
river and high tides, and it was necessary to carry the wil- 
lows in bundles sometimes four hundred or five hundred feet, 
the men sinking at every step into the soft mud. The wil- 
lows were piled up compactly ten or twelve feet high on 
the deck of the barges, the butts in the middle and the tops 
overhanging the sides. When properly loaded, the large 
barges carried from four hundred to six hundred cords. They 
were towed to Fort Eads and placed alongside the mattress 
ways on which the mattresses were buili The ways are 
shown in plan and elevation on Plate 6, the mattress on 
Plate 7. 

Piled up near the ways were strips or scantUng, of yellow 
pine, six inches wide, two and one-half inches thick, and from 
twenty feet to forty feet in length. They were placed on 
small trucks, and run on the platform to the place where the 
mattress was to be constructed ; they were lifted upon the 
ways and placed side by side, as many as were necessary for 
the width of the mattress ; if forty feet wide, nine strips 
were used, spaced five feet apart from center to center. The 
mattresses were usually one hundred feet in length. To make 
that length, the strips were connected by a lap joint, the lap 
being the same size as the strip — ^about six feet long — ^and fas-> 
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iened to the main strip with five-inch spikes. When this 
work was finished, one and one-eighth inch holes, five feet 
apart, were bored through each strip. Round hickory pins 
or stakes, about two feet long between shoulders, with the 
ends turned to fit these holes tightly, were driven through 
the strips. The ends of the pins were cut off flush with the 
bottom of the strip, and oak wedges about three inches 
long were driven into them, and twenty-penny nails were 
toenailed through the strip. The strips were then moved 
down the ways, the lowest one being placed near and parallel 
with the water's edge. They were spaced with a gauge 
four and one-half feet apart in the clear, and held in place 
temporarily by an inch board tacked across them. 

The willows were then passed from the barge to the 
mattress gang, who placed them in the bays between the 
rows of pins and at right angles to the strips, the brushy 
tops overhanging the frame about three feet When the 
whole surface of the mattress was raised about two-thirds 
of its height, another layer was laid at right angles to the 
first, and brought up two or three inches higher than the 
tops of the pins. Strips, the same size as those in the bot- 
tom frame, were placed across the mattress for binders, in 
which holes were bored to receive the tops of the pins, 
and the binders were forced down on them by wooden 
mauls and levers. The pins were held in place by wedges 
and nails, as in the bottom strips. To strengthen the 
mattress, longitudinal strips were fastened to the binders 
near the edge of the mattress. When the mattress was to 
be exposed to heavy seas, iron screw-bolts were used in the 
comers in place of hickory pins. 

Previous to filling the mattress, a bridle line of rope, two 
inches in diameter, with an eye in the center, was arranged 
as follows : The running ends were drawn under the frame 
to near the upper comer, and fastened temporarily to one of 
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the pins with spmi-yam. The eye of the bridle was outside 
of the frame next to the water, and that also was lashed to 
a pin, so that it cotdd be reached easily, When the mattress 
was ready for launching. Two head lines, one and one-quar- 
ter inches in diameter, and about seventy-five feet long, were 
fastened in the end of *the frame in the same maimer, a trip 
line three-quarters of an inch in diameter being spliced into 
the end of the head lines. 

When the mattress was finished, the running ends of the 
bridle were made fast to a piece of mattress strip, about six 
feet long, placed across two binders. Similar toggles were 
run through the eyes of the head lines, and their running 
ends coiled up on the mattress, which was then ready to be 
launched. The steam tug came alongside and made fast to 
the eye of the bridle, and moving out into the pass launched 
the mattress, which was towed, either alongside or astern, to 
near its intended position along the jetty piling. The posi- 
tion of the sea end of the mattress previously sunken had 
been carefully noted, and the upper end of the new mattress 
was brought to that poini The yawl crew ran out with long 
lines, tied to the head lines, and made them fast to the 
guide piles, some distance above the location of the mat- 
tress. The tug then '* let go," and the mattress was swung 
by the current to its place along the guide piling. A stone- 
barge was then placed against the river edge of the floating 
mattress, and the rubble rock or riprap was carried out and 
spread evenly over it, until it was nearly sunken beneath the 
surface. The rock was then thrown upon the edge next the 
barge, which was swung by the force of the current over the 
sinking mattress, the rock in the meantime being thrown 
upon it rapidly. When the mattress was sunken, the long 
lines that held it to the piles were let go, and underrun, to 
where they were made fast to the head lines; the bow-line 
was untied, and the head lines drawn up through the mat- 
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tress by the trip lines, which had previously been made fast 
to the piles above the surface of the water. 

With slight variation in manner of construction, handling, 
and sinking, this plan was followed throughout the whole 
work 

The plan of these mattresses was the joint invention of Mr. 
Eads and CoL Andrews, and was patented by them. With 
the strips, pins, and willows, ready at the ways, it was possi- 
ble to make and launch a mattress one hundred feet long, 
thirty-five feet wide, and two feet thick, in two hours. By 
the Dutch system the same size of mattress would probably 
require at least two days for its manufacture. 
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CHAPTER VnL 

OONSTBXTCnOK — ^DESCRIPTION AKD PBOGRESS OF WORKS AT THE 
MOUTH OF SOUTH PASS, FROM JUNE, 1875, TO JUNE, 1876. 

The economy of the jetty system at the mouths of sedi- 
ment-bearing riyers is largely dependent upon the rapidity 
with which the works are constructed. The re-formation of 
the bar seaward of them is probably hastened, and in some 
instances produced by a dilatory construction, and these 
evils are prevented by their prompt completion. 

This and other important reasons demanded rapid con- 
struction at the mouth of South Pass. By the provisions of 
the act the government made no returns to Mr. Eads for his 
large outlays until he had secured the prescribed channels. 
Again, as the payment for the first channel of twenty feet 
depth would cover only a small part of the expenses incurred 
in obtaining it, it was necessary that the greater channels, in 
fact the maximum channel, should be obtained as quickly 
as possible. For these reasons strenuous exertions were 
made to push the work forward, both in raising the necessary 
capital and in supplying the materials and plant for the 
work. The verbal and written instructions of Mr. Eads to 
his assistants dwelt constantly oq the necessity for rapid con- 
struction. 

As he and Mr. Andrews were both unavoidably absent during 

the summer and early fall, the general direction of affairs was 

given to Mr. Bayley, who was stationed at New Orleans, thai 
6 81 



82 THE MISSISSIPPI JETTIES. 

he miglit be able to attend promptly to the finances and sup- 
plies. 

The details of the constmction work were, under the super- 
vision of Mr. Bayley, intrusted to E. L. Corthell, the Chief 
Assistant Engineer, who was instructed to do all that in his 
judgment was considered necessary to hasten the work for 
securing the twenty-feet channel at the earliest possible mo- 
ment As this result depended in a great measure upon the 
facilities for building mattresses, the construction of mattress 
ways was hurried forward, and in one month from the sink- 
ing of the first mattress, five hundred lineal feet of ways were 
completed, and on the 15th of September, eight hundred lin- 
eal feet were ready — three hundred and fifty feet on the east 
side of the pass and four hundred and fifty feet on the west 
side. 

The reeds were cut down on each side of the pass for a 
width of seventy-five feet from the banks, for store-room for 
piles, mattress strips, lumber of various kinds, stone, coal, 
etc., and the necessary shops, houses, wharves, and walks 
were buili The banks, which early in June were uninhab- 
ited and desolate, were now alive with men engaged in their 
various vocations, and resounded to the sound of axe and an- 
vU, pile-driving, and the whistling and puffing of the tugs and 
steamboats. 

The experience of the engineer in charge, gathered from his 
letter-book and journal, will show with what urgency both the 
preparatory and construction work were pressed, and will ex- 
cuse the absence, in the record of that period, of any scien- 
tific observations which may have been expected of him by 
his professional brothers. 

Being unfortunately without assistants for some time, he 
was superintendent of the works, engineer in charge, transit- 
man, draughtsman, chainman, recorder, and calculator. His 
daily work consisted in measuring and checking, by instm- 
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mental angles from two stations a mile or more apart, the lo- 
cation of the guide piling of the east jetty, which was being 
rapidly extended out to sea by two pile-drivers ; calculating 
the distances for the back ranges by which each chord of six 
hundred feet was driyen; establishing the right angle for 
them with a pocket sextant ; making surveys to ascertain the 
effect of the mattresses upon the channel, and taking sound- 
ings along the line of the piles each day, and over the whole 
length of the piling at least once a week. It often happened 
that, while superintending the surveys and at the same time 
measuring the angles with a transit set up on "East Point'' 
wharf^ he was obliged to read and answer important dis- 
patches relating to the progress of the work, and reply to 
questions from New Orleans about the character and quan- 
tity of material needed, and at the same time direct sev- 
eral gangs that were building mattresses, ways, houses, 
wharves, flats, walks, etc, or, in other words, superintending 
the numerous constructions carried on by a force of three 
hundred men. It was a satisfaction to ascertain later, by the 
measurements of the United States inspecting officer, that the 
sea end of the guide piling, established under such difficul- 
ties two and one-third miles from the land's end, was cor- 
rectly located within the possible error of one foot. 

Throughout the summer the work was greatly delayed by 
inability to procure good laborers, and by the failure of the 
contractor to furnish willows in sufficient quantities for the 
work. These various difficulties were, however, more than 
counterbalanced by having experienced and capable foremen ; 
by a rigid enforcement of total abstinence from intoxicating 
liquors ; by prompt payment of laborers and bills for sup- 
plies, and, by direct communication by telegraph with New 
Orleans. These were the personal conditions that affected 
the progress of the work In the meantime the construction 
was going forward as rapidly as the circumstances would al- 
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low. A description of each work and results accomplislied 
during the year will be given briefly. 

On September 9tli the guide piling of the east jetty was 
finished, its terminus being twelve thousand one hundred 
feet from the land's end. For conyenience the distances 
were noted like the stations of one hundred feet used in 
railroad construction. The initial point, or zero, for all dis- 
tances and measurements on both jetties was '^East Point;" 
thus the end of the east jetty was at Station 121. Every 
fifth guide pile was numbered and marked, and its distance 
noted. The location of the mattresses was plotted on the 
profile by knowing their position in reference to those piles. 

The foundation mattresses were laid in advance of other 
work ; they were from thirty-five to fifty feet wide, two feet 
thick, and from seventy-five to one hundred feet long. This 
formed a continuous carpeting, which prevented any deepen- 
ing of the bottom in advance of the work as it progressed 
seaward. 

In order to hasten forward the construction of the east 
jetty, near the sea end, the first mile was constructed of 
sheet piling, after the base had been protected by a mattress 
carpeting. The sheet piles were driven by two traveling 
drivers, moving forward on the two rows of piles previously 
spoken of, which were cut off to an uniform height about 
two and one-half feet above average flood tide. One of these 
drivers was arranged like an ordinary pile-driver, the ham- 
mer weighing about twelve hundred pounds, and running 
between guides or leaders. It was raised by a line running 
through a sheave in the head block of the leaders, and thence 
to the drum of the engine. In the second driver the ham- 
mer was raised by friction gearing. It was composed of an 
iron head weighing three hundred and fifty pounds, with a 
wooden stem about twenty-four feet long attached to it, and 
made of three pieces of oak, the whole weighing about 
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twelye hundred pounds. In order to raise ilie hammer, two 
iron friction rollers were forced against the stem by a lever 
worked bj a steam cylinder ; the rollers were then reTolved 
by a pulley from the engine. When the hammer was raised 
to the required height, the pressure on the lever was re- 
moved by exhausting the steam in the cylinder ; the rollers 
separated about one-quarter of an inch, and the hammer 
thus freed dropped upon the pile. The machinery was 
geared to give a quick motion to the rollers, and the blows 
were given in rapid succession. The details of the construc- 
tion of the driver, with a section of the sheet piling, are shown 
on Plate 8. 

The sheet piles were of yellow pine, from twelve to four- 
teen inches wide, five inches thick at the upper end and three 
inches at the lower end. They were from fifteen to twenty- 
five feet in length. A waling timber (6" by 12") was fastened 
with screw-bolts -to the sea side of the river row of large 
piles, so that its upper surface was two inches above the da- 
tum plane. The sheet piles were driven close together, edge 
to edge, and as near as possible to the top of the waling tim- 
ber, and were then fastened to it with eleven-inch drift bolts. 
The average depth driven was twelve feet; depth of water 
nine feet; fall of hammer fourteen feet; number of blows 
fifteen; number of piles driven per day by the ordinary 
driver, sixty-eight ; by the friction driver, seventy-seven. On 
one day, in seven and a half hours' work, one hundred and 
seventy-six piles were driven by the friction driver. The 
sheet piling was commenced the last of August, and com- 
pleted in October, extending to Station 52 + 80. 

When the river rose in the winter, it brought a head of 
water against the piling on the river side, which at ebb tide 
often amounted to four inches. As the foundation was sand, 
it was very soon affected by the current, which forced its way 
through the small openings between the piles, and made deep 
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holes under them, in several places washing out the sheet 
piles, and in two places both rows of guide piles. 

In order to stop this undermining of the work, mattresses 
eight feet wide and three and one-half feet thick were built 
on skids hung from the tops of the two rows of piles, and 
lowered to the bottom between them. Fourteen hundred lin- 
eal feet were protected in this maimer. The mattresses be- 
yond the sheet piling in the line of the jetty were laid only 
on the riyer side of the guide piling. As each course was 
narrower than the one immediately underneath — the course 
at the surface of the water being twenty or twenty-five feet 
wide — a slope was formed on the river side. This plan was 
adopted for the sake of economy, expecting that the deposits 
on the sea side of the jetties would protect them from wave 
action. 

On the 30th of November two courses of mattresses were 
laid to Station 115 ; in February, 1876, to Station 119, and in 
March the whole jetty, with the exception of the first mile, 
where sheet piling had been driven, was raised to the surface 
of the water. Beference is made to cross-sections of the east 
jetty, shown on Plate 9, for widths and thickness of the vari- 
ous courses. Previous to construction the least depth of 
water on the line of the east jetty was six feet, the greatest 
depth thirty feet, and the mean depth eight feci 

The guide piling of the west jetty was commenced Sep- 
tember 2l8t, at Station 40 + 58, six hundred and fifty-one feet 
from " Kipp " Signal Station, and one thousand feet from the 
east jetty guide piling, and was extended seaward parallel 
with it. Foundation mattresses, thirty-five feet wide and two 
feet thick, were laid on both sides of the piles to Station 83. 
At this point the work was suspended to await the decision 
of the Advisory Board of Engineers, which had assembled by 
request of Mr. Eads, and to whom he submitted his plans for 
the location and construction of the works, with the view of 
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guarding against the possibility of error. They advised a 
radins of fifteeh thousand feet for the west jetty curve, its 
terminal point at the sea end to be one thousand feet from 
the east jetty, and the beginning of the curve to be at Sta- 
tion 69 + 15. (See Appendix 4 for full proceedings of the 
Board.) 

The piles driven beyond this point were cut off even with 
the surffirce of the mattresses ; the new line was commenced at 
the point named, and carried, with its designated radius, over 
the crest of the bar to its terminal point at Station 117 + 60, 
the distances between the piles varying from sixteen to 
twenty-nine feet Messrs. Eads and Andrews returned to 
Port Eads about the last of October. The force was largely 
increased, and the work was pushed forward through the fall 
and winter with still greater energy. 

" Kipp Dam," or the work connecting the west jetty with 
the shore line at '' Kipp " Signal Station, was finished firsi 
The length of this dam is five hundred and fifty feet. 

The depth of water increased gradually from the shore line 
to eighteen feet at the west jetty. A row of piles eight feet 
apart was driven, and a waling-strake of 6" x 12" timber was 
bolted to them. Foimdation mattresses sixty feet wide and 
two feet thick were sunk above them. On the first course 
wooden aprons sixty feet in length were placed in a vertical 
position, rising two feet above the datum plane. These 
aprons were sections of wooden dams constructed and sunk 
as follows : The ways, on which they were constructed, were 
built like mattress ways, but of lighter material, the timbers 
being 4" x 4'' scantling, placed five feet apart, and extending 
back from the river about twenty-five feet Two battens were 
first laid down on the ways at right angles to them, the dis- 
tance between these battens corresponding to the width of the 
apron. Three-inch plank laid close together were then spiked 
Across these battens, the tops being even and the lower ends 



88 THE MTflOTflglPPI JETTIES. 

uneTen, to conform to the irregnlar shape of the mattresses 
on which they were to resi Two battens were then spiked 
to the upper surface of the planks, immediately over and 
lengthwise with those placed underneath. The apron was 
then launched from the ways by the tug, and towed to its 
place along the dam. The pile-driver then raised it into a 
vertical position, the force of the current pressing it closely 
against the guide piling. It was then forced down to the 
mattresses by means of levers and the pile-driver hammer. 
Piles were then driven on the upstream side of the apron and 
bolted to the guide piles, thus pinning the apron in its place. 
A timber was then bolted across above the apron to prevent 
its rising at flood tide by its buoyancy or by the lifting power 
of the waves. A second course of mattresses, thirty-two feet 
wide and two feet thick, was then laid horizontally on the up- 
stream side of the aprons and against them. The aprons 
along the whole length of the dam were put in place in one 
day^November 28th, 1875. 

Although the river was very low, yet this sudden obstruction 
to the current produced a head of water above the dam which 
at ebb tide was between seven and eight inches. This forced 
a strong current through the opening between the lower edge 
of the aprons and the mattresses, which excavated deep holes 
below the dam, where no protecting mattresses had been 
laid — at one place increasing the depth from ten feet to thirty 
feet, and producing an average deepening along the whole 
line of the dam of from eight to ten feet Although' this 
deepening did not extend more than sixty feet beyond the 
dam, yet it was sufficient to undermine the lower edge of the 
mattresses, and at one point to wash out the piles for a space 
of fifty feet— carrying the apron through the opening. The 
piles along the whole length of the dam were undermined, 
and the work was in danger of being swept away. 

A second row of piles was driven eight feet apart and ten 
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feet above the old row. An attempt to build another tempo- 
rary structure against this row of piling was made, but soon 
abandoned, as the force of the current broke it down. The 
dam was then built to the surface as quickly as possible, 
with mattresses laid horizontally, after which the deep holes 
that had been excavated behind the dam slowly filled up 
with deposits of sediment. 

Immediately after placing the aprons along Kipp dam, the 
same kind of work was placed along the west jetty, connect- 
ing with the aprons of the dam, and extending seaward three 
thousand and forty feet The aprons varied in height from 
six to fourteen feet, according to the depth of the water, and 
rested on the second course of mattresses. 

It was fortunate for the stability of the jetty that mat- 
tresses had been laid previously along the whole length of 
this apron work, on the sea side of the guide piles ; but even 
with this ample protection, the head of water forced the 
current under the apron with such a velocity as to produce 
an overfall at the western edge of the mattresses, and a 
partial undermining of them. Had these mattresses not been 
laid, there is no doubt all this work would have been under- 
mined and destroyed. 

A severe storm, which occurred on December 22d, broke 
up several of the aprons, after which a third course of mat- 
tresses was laid as soon as possible along the whole length 
of this work, effectually securing it The uniform width of 
the foundation mattresses of the west jetty was thirty-five 
feet, and extended to the sea end of the guide piling. 

The succeeding courses were narrower, being reduced to 
a width of twenty-five feet at the surface. Before construc- 
tion the greatest depth of water on the line of the jetty was 
eighteen feet; the least depth seven and a half feet; and the 
mean depth twelve feet The whole jetty was raised to the 
surface of low water about April 1st, 1876. 
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From April to July Ist, the time wm occupied in biulding 
np the low places on the jetties ; in reinforcing the river side 
of the sheet piling with a course of mattresses ; in placing 
stone on the exposed portions of the works, and especially 
in constructing wing-dams or spurs at right angles to the 
jetties. The immediate object of this latter work was to 
hasten the deyelopment of the channel, by contracting the 
water-way from about nine hundred and fifty feet to seven 
hundred feet There were several localities in the channel 
where the material was a tough clay, holding out obstinately 
against the eroding force of the current 

A contraction near the sea ends of the jetties was espe- 
cially needed, for there the volume of water was much less 
than in the channel above, on account of the cumulative 
amount of leakage through and over the jetties, as the sea 
end was approached. From this cause thirty-five or forty 
per cent of the volume of water passing "East Point" es- 
caped before reaching the guU 

Between the first of May and the last of June, eight wing- 
dams were built, or in all about twelve hundred lineal feet 
They were located in pairs from Station 90 to Station 118; 
those on the west jetty being opposite to the corresponding 
dams on the east jetty. 

The method of construction was as follows; A line of 
guide piles was driven out from the jetty about one hundred 
and fifty feet towards the channel Foundation mattresses 
were sunk above these piles, connecting with the jetty mat- 
tresses, and extending fifty feet beyond the end of the pro- 
posed dam ; a second row of piles was driven through them, 
twelve feet from the lower edge and eight feet apart, and a 
waling-strake was bolted to the lower side of the piles two 
feet above the datum plane. The mattresses for the dams 
were seventy-five feet long and from one to two feet thick, 
one edge being straight and the other irregular or sloping, to 
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conform to the depth of water on the foundation mattress. 
The mattresses having been towed to near their places above 
the dam, were lifted up by a steam pile-driver, which raised 
the lower edge sufficiently to allow the current to strike 
against the side of the mattresses, forcing them to their 
places in a vertical position against the piles, where they 
were held in a manner similar to the wooden aprons pre- 
viously described. 

Thei^ dams did not stop the current completely, but 
checked it only. They were intended to be temporary 
structures, and to meet an immediate want. They accom- 
plished their object effectually, and proved to be important 
aids in the final development of the channel 

The concurrent results of the works constructed during 
the first year at the mouth of the pass, wiU be given in the 
following chapter; the estimate of the cost of construction 
of the mattress work is given in Appendix 5. 



CHAPTEB IX. 

ABYISOBT BOABD — BESULTS OF WORKS — FINANCIAL EKBABBAS8- 

MENTS — GOYEBNMENT ENOINEEB& 

The location and plans for the construction of the jetties 
and other works, determined upon by Mr. Eads, were ap- 
proved by the Advisory Board of Engineers, which met first 
at New York, September 2d, and at Port Eads November 
18th, 1875. This board was composed of experienced and 
distinguished engineers — Gen. J. G. Barnard, U. S. A. ; Gen. 
B. S. Alexander, U. 8. A. ; Sir Charles A- Hartley ; W. Milnor 
Roberts, C. E. ; T. E. Sickles, 0. E. ; Prof. Henry Mitchell, 
United States Coast Survey, and H. D. Whitcomb, 0. K On 
the motion of Sir Charles Hartley, Gen. Barnard was chosen 
President. They decided upon the alignment of the jetties, 
and approved of the mattress construction, which, they say, 
" is essentially the same as that applied to the jetties at the 
mouth of the Oder, and also to the jetties at the mouth of the 
Maas, so successfully as to draw from the lower legislative 
body of Holland the announcement that * their complete suc- 
cess has removed all doubts as to the possibility of making 
piers at sea on our coast' " 

The Board made a careful examination of the works begun, 
and of the location of other works, and, after advising in refer- 
ence to them, gave its general opinion in regard to the pros- 
pects of their ultimate success. In reference to South Pass 
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itself, they belieyed that it would famish an open mouth of 
ample depth for the largest class of sea-going vessels. 

They had previously satisfied themselves that the opinions 
expressed by many, that the local peculiarities of the South 
Pass bar — ^its extreme softness, eruptive mud-lumps, etc — 
woxdd thwart efforts to lay upon it substantial and perma- 
nent engineering constructions, were unfounded, and they say : 
** It is satisfactory to be able to state positively, after four 
months of actual operations, that the work of pile-driving, ex- 
tending from the east land's end to twenty-six feet depth be- 
yond the bar crest, * * * and an examination of the 
texture of the bar and of the shoals on which the works are 
to rest, furnish the most satisfactory evidence of a bottom 
material not only adequate to bear all the necessary works, 
but even to suggest that but for motives of economy, the jet- 
ties, as at the Sulina mouth of the Danube, might be made 
wholly of stone." They stated that the difficulties were much 
less than those attending the construction of several recent 
successful works of the kind, on European shores, examined by 
the members of the Commission. They considered the delta 
of the Mississippi and the Danube similar in many impor- 
tant respects, but the mouth of the South Pass of the Missis- 
sippi, owing to the greater sea depths beyond the crest of its 
bar, more susceptible of improvement than was the Sulina 
mouth of the Danube. They entertained no doubt as to the 
efficiency and permanency of the jetties when they should 
have been completed upon the location and plans heretofore 
approved by them. (See Appendix 4 for full report of the 
Board.) 

At the end of the first year's work the jetties were simply 
walls of uncompressed willows, but even in this unfinished and 
unconsolidated condition they effected very important results. 
This principle was from the beginning forcibly iUustrated, 
that with a bed composed of a material that will yield readily 
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to the abrading power of the corrent^ any obsiaraction, bow* 
ever smalls will cause a corresponding deepening somewbere 
in its vicinity. 

The first intimation that such a result bad occurred here, 
was the deepening noticed in the channel near the foundation 
mattresses very soon after they were sunken. 

After the construction of Kipp dam and the aprons of the 
west jetty, a deepening of two or three feet took place in the 
channel near these works, although the river was at that time 
at a very low stage, the result being due almost entirely to 
the outflow of the ebb tide. The river rose in January, 1876, 
and the floods that had hitherto found a wide mouth through 
which to discharge their waters now struggled to reach the 
sea through a contracted outlet Finding the bar like a dam 
in the channel, they attacked it with great force, the first re- 
sult of which was that wherever there • were deposits of 
sand a rapid and decided deepening occurred. Over the 
whole two and one-third miles . from the land's end to the 
gulf, a most irregular .channel appeared, full of ridges, 
mounds, deep excavations, and suddenly appearing and dis- 
appearing shoals and channels, but after a time company 
tive uniformity in section and regularity in the course of 
the channel took the place of these variable conditions. 

Gross sections of the channel at various points, shown on 
Plate 10, and the profile of the bar, on Plate 11, will more 
clearly illustrate the channel development. For a more de« 
tailed study of the subject, tables in Appendices 6 and 7 are 
referred to, which show the progressive changes in the 
channel in the line of the greatest depth, and the gradual 
disappearance of the bar by the removal of interruptions to 
the contour lines of various depths. The improvement of 
the channel, for the benefit of navigation, can be clearly seen 
from the following table, which shows the draught of water 
which could be taken through each two thousand feet of the 
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channel below East Point Station, in June, 1875, and in May, 
1876: 



Draught, 1875. . 
Draught, 1876. . 



Distances in feet. 



0-9,000 
feet. 



22.5 
28.3 



8,000-4,000 
fL-eU 



18.7 
20.8 



4,ooo-e,ooo 

feet. 



16.7 
22.0 



6,000-6,000 
feet. 



10.2 
22.1 



8.000-10,000 10,000-12,100 



feet. 



9.7 
24.1 



feet. 



9.2 
16.9 



The total amount of material scoured out of the bar by the 
current and carried into the gulf in one year was 1^711,200 
cubic yards. Deducting from this quantity the amount of 
shoaling at various points near the jetties, we have 1,519,812 
cubic yards, which is the amount to be considered in the 
channel development. 

The principle stated in a preceding chapter, that when jet- 
ties are commenced at the mouths of sediment-bearing rivers 
it is important to hasten them to completion, is forcibly illus- 
trated by the effect upon the bar of the partial contraction of 
the waterway during the summer and fall of 1875, especially 
upon the crest of the bar ; for in October the depth over it 
had diminished from 9.2 feet to 7.5 feet 

During the development of the channel extensive deposits 
of sediment occurred on the sea side of both jetties. As 
early as August, 1875, examinations showed that deposits were 
being made both on and behind the mattresses of the east 
jetty, and the land was rapidly forming and extending some 
distance seaward of the jetty piling. Qen. C. B. Comstock, 
United States Engineers, who had been appointed by the 
Secretary of War, as inspecting officer for the government, 
in his report of June 9th, 1876, stated that extensive shoaling 
had taken place on the outside of the west jetty, and from a 
table of depths given we find that over the first 2,000 feet the 
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depth of shoaling was 8.1 feet, over the Second 3,000 feet, 11 
feet, over the third 2,000 feet, 8 feet, and over the fourth 
2,000 feet, 5.5 feet 

The channel had deepened so rapidly dnring the months 
of January and February, 1876, that Mr. Eads was desirous 
of celebrating the 4th of March — ^the anniversary of the pas- 
sage of the jetty act — ^by sending the first sea-going vessel 
through the jetties. He arranged for the three-masted 
schooner Mattie Atiooody bound for Bevel, Bussia, to go to sea 
through South Pass, on that day. She was loaded with 
two thousand one hundred and fifty bales of cotton, and her 
draught was thirteen feet six inches. On account of a delay at 
the head of the passes the tide had fallen several inches before 
she reached the jetties, and the channel at this time being very 
irregular and changeable, the pilot was unable to keep the 
vessel in the deepest water, and grounded her opposite Sti^ 
tidn 80. The tide falling, she remained on the bar during the 
night, but went to sea at noon the following day. 

A little later in the work an incident occurred, appar- 
ently insignificant, but fraught with, important results, which 
seriously embarrassed the whole enterprise. To appreciate 
it, one should have been connected with the jetties during 
those discouraging days, which, while they brought an im- 
proved channel, were gloomy with forebodings of financial dis- 
aster ; to still better appreciate it, one should have been in the 
place of Mr. Eads, on whose shoulders rested the heavy bur- 
den and the responsibility of the success of the undertaking. 

Many of the friends of the enterprise in Si Louis, desirous 
of seeing the work and forming their opinions of its results 
from their own observations, arranged for an excursion to the 
jetties on the steamer Grand Repvhlic. They were joined at 
New Orleans by many others also interested in the work. 
Among the excursionists were several representatives of the 
press both of New Orleans and Si Louis. 
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The Grand RepMic left New Orleans for Port Eads on the 
morning of April 26th. Interested in such a distinguished 
arrival, we watched for the great steamer with deep interest 
But what is that dark speck, moving so qnickly toward us 
from the head of the passes ; now passing Port Eads, rush- 
ing seaward till almost lost to sight on the bar near the ends 
of the jetties ; now galloping across the channel like a race 
horse ; now zigzagging here and there in its desultory course 
like a swallow skimming over the waters ; now coming up 
again through the jetties ; tying up at the lighthouse wharf, 
and for an hour lying motionless and quiet as death ? It is 
the steam launch of Major Howell, United States Engineers, 
in whose little cabin his assistant, with nervous haste, with 
note book and protractor, is plotting the soundings just taken, 
so as to have them ready for the arrival of the Grand Repuh- 
lie He has left*his legitimate work at the mouth of South- 
west Pass, and has hurried here, a distance of thirty miles, 
to find facts (?) to controvert the statements made by Mr. 
Eads and his engineers, that there is a channel of sixteen feet 
through the jetties. 

In the mean time the Grand Republic^ with its host of 
friends arrived. After passing through the jetties and into 
the Gulf of Mexico, she returned to the wharf at Port Eads. 
By this time Major Howell's assistant had completed his 
work ; had made a tracing of his chart ; had placed it in his 
pocket, and was ready to be interviewed. He took a conspic- 
uous stand in the saloon of the Grand RepuUic, and very re- 
luctantly (?) from time to time drew out the chart for inspec- 
tion by reporters and others. 

It was a good opportunity for this iEaithful henchman to 
show his fealty, and he used it to good purpose. Although 
the act performed by the assistant of Major Howell was in- 
significant and unimportant in itself it was the cause of a 

spirited controversy, and resulted in a remonstrance to the 

7 



98 THE MISSISSIPPI JEmES. 

Secretary of War, and the issuance of orders by liim wldeh 
carried with them a severe rebuke to Major Howell and his 
superior, the Chief of Engineers, by completely interdicting 
them from any further official interference whatever with Mr. 
Eads and his work. 

In order to refute anonymous statements circulated in 
New Orleans, and published in a number of journals through 
the country, to the effect that a new shoal was forming in ad- 
vance of the jetties, and that their failure was therefore cer* 
tain, Mr. Eads had, on March 7th, some time previous to this 
occurrence, addressed a letter to Hon. C. P. Patterson, Super- 
intendent United States Coast Survey, Washington, D. C, re- 
questing that instructions be given Assistant Marindin, who 
was then at the jetties, to survey the outer slope of the bar* 
The instructions were given on condition that Mr. Eads would 
furnish a steamboat for the survey. Marindin was engaged 
in this survey at the time the Grand BepMic visited the jet- 
ties. 

The apparently reliable and official statements of the assist- 
ant of Major Howell created great distrust in the idtimate 
success of the jetties in the minds of the friends of the enter- 
prise, who were on the Grand BqniUic, and many of the 
jetty stockholders in the city of New Orleans, in consequence 
of which a large amount of stock subscribed in aid of the un- 
dertaking was actually offered for sale soon after at half its 
&tce value. Bealizing the importance of promptly refuting, 
by official testimony, the misrepresentations that had been 
made, Mr. Eads addressed another letter to Mr. Patterson, 
requesting that Marindin take soundings in the jetty channel, 
which request was not complied with, on the ground that, as 
he said, " the law expressly provides that the inspecting offi- 
cer of the Engineer Corps (Gen. Comstock) shall execute the 
class of surveys you wish within the jetties." 

The misstatements circulated in New Orleans and Si 
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LoTiis having been contradicted bj Mr. Eads, in a letter to the 
New Orleans Times and in a telegram to Si Louis, Major 
Howell, in a letter to the New Orleans Democrat^ May 6th, 
made the following statements, in reference to the surveys 
made recently by him in South Pass : 

" The surveys have been made at government expense, be- 
cause needed to aid in solving the great problem presented 
at the mouth of the Mississippi If the results had been 
available before the passage of the jetty contract, it is prob* 
able that the country would not have been saddled with the 
adventure. * * * The fact is, that on the day of the 
Chrand Bqmtlic splurge there was at South Pass only a chan- 
nel of twelve feet entitled to be called navigable, while at 
Southwest Pass there was a navigable channel of over eigh* 
teen feet. 

" I know that on the day the Orand RepMic visited South 
Pass the nucleus of a new bar existed one thousand feet in 
front of the jetties, and that a shoal had made out from the 
end of the west jetty three hundred and eighty feet toward 
this, and diagonally across the front of the jetties." Also, 
*' that since the commencement of the jetty work the low 
water cross section of South Pass, one mile below its head, 
has been diminished one-sixth." 

In a letter to Mr. Eads, on May 22d, K L. Corthell, the 
Chief Assistant Engineer, controverts the statements of Major 
Howell, and states there has been a very marked and general 
increase in the depth immediately in advance of the jetties 
for nearly two thousand feet beyond them ; and that the ** nu- 
cleus of a new bar " one thousand feet in front of the jetties, 
is the remains of a mud-lump existing before the jetties were 
begun, and by their action diminished nearly one-half ; also that 
recent soundings made across South Pass one mile below the 
head of it, show no decrease in section when compared with 
the Coast Survey soundings of the previous year ; and he fur- 
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iher states that on the day of the Grand Jiepublic excursion 
there was a navigable depth of folly sixteen feet entirely 
through the jetties. These statements were concurred in by 
Mr. Bayley, Besident Engineer, and by Max E. Schmidt^ Ab- 
sistant Engineer. 

Immediately after the yisit of the steamer Chrand Beputlic, 
Captain M. K Brown, United States Engineers (assistant of 
QeiL Comstock), commenced a survey of the jettied channeL 
Mr. Eads, believing that information in Captain Brown's pos- 
session would completely refute Major Howell's assertions, 
asked him for an official statement of the depths. This he 
declined to give, stating as a reason that he had not made his 
report to Qen. Comstock. Learning that the latter officer 
had just gone to the jetties, Mr. Eads telegraphed the Secre- 
tary of War as follows : " New Orleans, La., May 9th, 1876. 
Hon. Alphonso Taft, Secretary of War, Washington, D. C. 
Please instruct Gen. C. B. Comstock, now at Port Eads, to 
sound channel between jetties with me ; likewise dredged 
channel through Southwest Pass bar, and furnish me with 
the results promptly. Major Howell has published a mis- 
statement affecting public confidence in my work, and this 
information is required in justice to myself, and will benefit 
the public." G^n. Comstock remained at Port Eads one day 
awaiting instructions, but as no answer to the message was 
received, he left for New Orleans, declining to give any infor- 
mation, for the reason that he had not made his report to 
Gen. Humphreys, Chief of Engineers, U. S. A. A dispatch 
received from the Secretary of War, four days after, stated 
that Gen. Comstock had previously received authority and 
instructions for a complete survey of the jetty channel, and a 
copy of the results of his soundings would be furnished as 
soon as received. 

On receiving this message, Mr. Eads, knowing that the re- 
ceipt of the information would be delayed for sixty days 
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longer, telegraphed to the Superintendent of the Coast Sur- 
vejy requesting that Marindin be permitted to give the re- 
sults of his soundings in advance of the bar, so as to refute 
that portion of Major Howell's statements which referred to 
the re-formation of the bar, to which the following reply was 
received : '^ Begret Marindin cannot furnish results. Glen. 
Comstockwill give all information required by law. Will 
writ^-" Being determined to have the official disproof, if 
possible, Mr. Eads requested the Secretary of War to obtain 
it, and on July 19th the Secretary requested the Superintend- 
ent of the Coast Survey to furnish the War Department 
with a comparative chart of the soundings made May, 1875, 
and May, 1876, in front of the jetties. 

Wishing to avoid a conflict with the United States Engi- 
neer Department, the Superintendent made a verbal declara- 
tion that he would not supply this information, even to the 
War Department, as he did not think they had any right to 
call for it. Mr. Eads then appealed to the Secretary of the 
Treasury to instruct the Superintendent to furnish the chart 
and an official statement of the results shown by ii This re- 
quest was refused, on the ground that " provision is made in 
the said jetty act for the &.cts and information desired through 
the War Department" Being thus foiled in getting official 
disproof of this misrepresentation of Major Howell, Mr. Eads 
finally appealed to the House of Bepresentatives, and a reso- 
lution was unanimously passed by that body, directing the 
Secretary of the Treasury to furnish the House the specific 
information asked for. The following is from the records of 
the House : " South Pass, Mississippi Biver. Mr. Conger, 
by unanimous consent, submitted the following resolution, 
which was read, considered and adopted : Besolved, that 
the Secretary of the Treasury be and he is hereby directed to 
furnish to the House the following information : First, a 
chart of soundings made by the Coast Survey last May in 
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front of the jetties at the South Pass, in the Golf of Mexico. 
Second, a comparative chart showing the result of the STurey 
of 1875, made by the Coast Survey, and the result of the last 
survey above named, so far as both surveys embrace the same 
area in advance of the jetties ; and, Third, a statement of the 
average increase of depth in front of the jetties, and within 
the area embraced by both surveys, as indicated by a com- 
parison of the soundings shown by. the two surveys. July 
29th, 1876, page 4,963, Forty-fourth Congress." On August 
1st, nearly three months after the first attempt to obtain this 
information, it was furnished in a letter addressed to the Sec- 
retary of War by Sujferintendent Patterson. 

The results of Marindin's survey, given in this letter, com- 
pletely refuted the statements made by Major Howell, that a 
shoal was moving out diagonally in front of the jetties, and 
that the bar was advancing seaward. The following is an ab* 
stract of the letter, as far as it relates to these two subjects : 
'' The survey of 1875, as well as that of 1876, shows a shoal 
about three hundred yards seaward of the bar. Comparing 
the two surveys, the river face of this shoal has receded 
thirty yards ; its seaward &.ce and center have advanced but 
little. Its contents above eighteen feet was, in 1875, equal 
to eight thousand cubic yards, and in 1876, three thousand 
seven hundred cubic yards, a decrease of about one halt In 
a square of seven hundred yards (or four hundred and ninety 
thousand square yards), directly in front of the bar, two 
hundred and sixteen thousand five hundred square yards 
have decreased in depth, and two hundred and seventy-three 
thousand five hundred square yards have increased in depth. 
The deposits within the same boundaries amount approxi- 
mately to three hundred and eleven thousand three hundred 
cubic yards, and the scouring to three hundred and seventy- 
nine thousand seven hundred cubic yards, a difference in 
favor of scouring, of sixty-eight thousand four hundred cubie 
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yardsy or an increase of depth over the whole area of 0.42 
feet" 

This square began about one hundred yards beyond the 
ends of the jetties. If the soundings of 1876 had been taken 
on that portion of the bar immediately at the end of the 
jettieSy and the square had been located accordingly, a still 
greater increase in depth would have appeared ; for on June 
5thy Mr. Schmidt made a survey and calculation to ascertain 
what changes had taken place since May, 1875, on an area of 
fifty-one and seven-tenths acres, begmning at the crest of 
the bar and extending seaward two thousand seven hundred 
and thirty feet, in the direct line of the river discharge. The 
investigation showed that the scour exceeded the deposit by 
two hundred and six thousand four hundred and twenty-five 
cubic yards, equivalent to an average increase in depth of 
2.47 feei 

Mr. Eads being foiled in his efforts to have an official state- 
ment of the depth of the channel furnished to him by the 
IJ. S. Inspector, General Comstock, and being refused the 
results of Mr. Marindin's survey of the outer slope of the 
bar, determined to address an open letter to the Secretary of 
War, through which that high officer, and the public as well, 
should be made to see the excessive injustice with which 
he was treated, in having all official disproof withheld from 
him, by which alone he would be able to expose the mis- 
statements made over the official signature of an officer of 
engineers, in no way authorized to interfere with or report 
upon his works. 

Accordingly, on the 23d of May, 1876, he addressed a letter 
to the Hon. Alphonzo Taft, then Secretary of War, in which 
he referred to the foregoing and other official acts of hostil- 
ity and unfairness, on the part of General Humphreys and 
Major Howell. In this letter he calls the attention of the 
Secretary to the fact, that '^ The act directs the Secretary of 
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War to appoint an officer, whose duty it shall be to report 
the depth of water and width of channel secured and main- 
tained from time to time, in said channel, together with snch 
other information as the Secretary of War may direct. The 
grant expressly provides, that ' I shall be untrammeled in the 
exercise of my judgment and skiU in the location, design, 
and construction of the works ; ' therefore, I did not suppose 
that another officer of engineers, and one, too, avowedly 
hostile to the undertaking, would likewise (without authority 
of Oongress) be charged with the official duty of observing 
any part of our work or its results. 

'^ Least of all did I suppose that he would be permitted to 
give to the public with perfect freedom, such unfavorable and 
unreliable information respecting it as might best seem to 
support the predictions of its failure, previously uttered so 
confidently by his chief and himself, and thus really tram- 
mel its construction by increasing my difficulties in provid- 
ing means with which to carry it on." 

He further calls the attention of the Secretary to the facty 
that 

^^ After (he jetty system was finally adopted by the last Conr 
gress^ Gteneral Humphreys published four essays, termed by 
him 'memorandums,' to prove that the jetties would be a 
failure ; these were published as a part of his official report 
to the present Congress. They were at the same time ex- 
cerpted from that voluminous document, and, illustrated with 
maps, were bound in pamphlet form and distributed through- 
out the country five months ago." 

Eeferring to Major Howell's excuse for this remarkable 
conduct, Mr. Eads adds : 

" Admitting General Humphreys' ability to complete dis- 
cussions left unfinished by Congress, his justification in this 
case would have been more satisfactory had Major Howell 
informed his readers by what authority an officer of th^ 
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United States Engineers presumes to publish his gratuitous 
opinions at the public expense, or to indirectly criticise the 
President and Congress of the United States, for declining to 
be guided by the judgment of General Humphreys and Major 
Howell in this matter/* 

In this letter Mr. Eads makes the following requests of the 
Secretary of War : 

''In yiew of the annoyance and embarrassments already 
suffered from the official antagonism of General Humphreys 
and Major Howell, and of the fact that their official positions 
give them the ability to continue their open or insidious 
opposition to this work (the one being Chief of the Corps 
of Engineers, U. S. A., and the other stationed in this city in 
charge of important engineering operations in the yicinity), 
I have to respectfully ask, that any further officious or 
unauthorized official interference on the part of these officers 
be interdicted, and that instructions be issued to the inspect- 
ing officer, authorized by the act and * detailed ' by you to 
make the examinations, to promptly supply me with any 
official information he may from time to time acquire, re- 
specting these works and their results, which I may deem 
important to facilitate us in carrying out the intent of the 
grant, or in protecting us from misrepresentation; and that 
his reports hereafter be made directly to the Secretary of 
War, instead of through the medium of the Chief of Engi- 
neers, U. S. A., as the Secretary of War alone is, by the words 
of the grant, 'authorized and directed to carry into effect the 
provisions of the aci* " 

The full text of this indignant protest will be found in Ap- 
pendix 8, and it will well repay careful perusal. About the time 
it was written Mr. Taft ceased to be Secretary of War, and 
the Hon. J. D. Cameron was appointed in his steady The 
following letter will show that the requests of Mr. Eads were 
complied with, and Gen. Humphreys and Major Howell were 
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interdicted from any farther connection whatever with the 
jetty works, and Gen. Oomstock was directed to report in fa- 
tore directly to the Secretary of War. 



"Wab Depabtment, 
"Washington, D. C, Jwne 28/ A, 187& 



} 



" Sir^ — ^I have the honor to acknowledge the receipt of 
yoar letter of the 20th inst, requesting in substance : 

" First — ^That in future the inspecting officer contemplated 
in the act approved March 3d, 1875, for the improvement of 
the South Pass of the Mississippi Biver, be required to make 
his report directly to the Secretary of War. 

" Second — That the duty of observing and reporting upon 
the progress of the work, the manner of its construction, the 
results accomplished by it, and all other matters relating to 
said improvement which the Secretary of War may direct, 
will henceforth be performed by the said inspecting officer 
exclusively. 

" Third — That any official publications with reference to 
the said improvement will not be permitted from any other 
officer of the Engineer Corps. 

" Fourth — That the Chief of Engineers be directed to dis- 
continue all surveys of the South Pass and its bar, that are 
not under the direction of the said inspecting officer. 

" FSfth — ^That the said inspecting officer be directed to for- 
nish you or your authorized assistants any information he 
may possess or hereafter acquire, relating to the progress, 
effects, permanency, or probable success of the work. 

*^ Your first request has been granted, and I beg to inclose 
you a copy of the letter directing it. To the second request 
I have to reply that the duty therein referred to will be per^ 
formed by the officer assigned to it and his assistants exclu- 
sively. As to third request, it may be stated, as a general 
rule, that reports made by officers of the War Department 
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to the Seoretarj are not published without his conseni If 
any other o£Soer of the Engineer Corps should be called upon 
for a report, notification theteof will be sent you. Your 
fourth request has already been carried into effect, as the 
Chief of Engineers on the 8th inst. directed Capt. C. W. 
Howell, the officer in charge, to make no soundings, current 
or other measurements of any kind whatever, in the South 
Pass, or on the bars at its river or sea ends, or in the sea at 
and off its mouth, but to limit his observations to the other 
passes and the main stem of the river, should such observa- 
tions be necessary in the execution of duties heretofore as- 
signed him. 

"Tou will perceive by the inclosed copy of letter that 
Major C. B. Comstock, in accordance with your request, has 
been directed to furnish you or your assistant the actual re- 
sults of the soundings that have been or hereafter may be 
made under his direction in the performance of the duties as- 
signed him, in connection with the improvement of the chan- 
nel between the South Pass of the Mississippi Biver and the 
Qulf of Mexico, under the act approved March 3d, 1875. 

" Very respectfully, your obedient servant, 

" J. D. Camebon, Secretary of War. 
" To Jaices B. Eam, Esq., Washington, D. C." 

Before these instructions were given, the resxdts of the sur- 
veys were carefully kept secret from Mr. Eads and his assist- 
ants, and were not seen by him or the public until they were 
transmitted by Capi Brown to Gen. Comstock at Detroit ; 
by him to the Chief of Engineers at Washington ; by him to 
the Secretary of War ; by him to Congress ; by Congress to 
the public printer, and by him back to Congress. They 
were then so old as to be of little interest or value to any 
one. (See Appendices 8 and 11 for full information on the 
preceding subjects.) 
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The misstatements abont the depth and navigability of 
the jetty channel, which were circulated at the time of the 
visit of the Chrarvd Repvblicy and which made such an injuri- 
ous impression, were most effectually refuted a fortnight 
afterward by a measurement of the channel that was more 
satisfactory than that of the lead line. 

Capi E. V. Gager, of the steamship Hudson^ of the Crom- 
well Line, had been from the first a friend of the under* 
taking, and had expressed a wish to run the first steamship 
through the new channel When he went to sea from New 
Orleans in April, he requested his bar pilot, Capt. Bichard 
Francis, to take careful soundings in the jetty channel prior 
to the departure of the steamship from New York, and tele- 
graph him the result 

The Hudson was due at the mouth of the river in the after- 
noon of May 12th, in the morning of which day Capt. Fran- 
cis sounded the channel thoroughly, and satisfied himself 
that it had the required depth. About 2 o'clock p. M. the 
steamer appeared, coming from the southeast and bearing for 
the South Pass. When she arrived off the bar she was 
boarded by Pilot Francis, Mr. Eads and others. 

The Hitdson is an iron steamship, two hundred and eighty 
feet in length, with a registered tonnage of one thousand 
eight hundred and seventy-two tons, and with a draft, at that 
time, of fourteen feet seven inches. 

In reply to the inquiry of Capt Gager if there was water 
enough for the steamer, the pilot stated that, at average flood 
tide, there was a channel of fifteen feet, but that the tide had 
turned at 10 o'clock a. u ., and was then sjx inches down, still 
falling fast, and creating a strong current through the jetty 
channel. Capt. Gager promptly gave the order "Head' her 
for the jetties." The pilot decided to run her straight up 
the channel and not to attempt, with so large a vessel, to 
make the turns necessary to follow the deepest water. With 
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intense interest we watched the steamer come in oyer 
the bar. We knew that nothing but her successful passage 
through the jetties could convince the public that our state- 
ments were correct, or restore the needed confidence in the 
work. 

The pilot straightened up the steamship for the chamiel 
over the bar, the Captain rang the bell for full speed, and on 
she came like a thing of life, as if intent only upon proving that 
we had a navigable channel of sufficient depth. As long 
as she carried that " white bone in her teeth " — the great 
wave that her proud bows pushed ahead of her as she sped 
onward — we knew that she had found more than Major How- 
ell's twelve feet, and she carried it continuously through- 
out the entire two and one-qmarter miles of jetty channel, 
until she checked her course in the deep water at Port Eads. 
Ko event in the whole history of the jetties gave us such in- 
tense pleasure and satisfaction as the successful passage of 
tids beautiful ship through the jetties. It is not too much 
to say that Capi Gager, who took the risk and the responsi- 
bility of this trial trip, materially assisted the enterprise in 
one of its darkest hours ; for the stubborn facts brought out 
by his brave action could not be gainsaid. They restored 
confidence in the jetties, and the much-needed loan was soon 
afterward secured for the further prosecution of the worL 



C5HAPTEB X. 

HEAD OF THE PASSES— GENERAL GOin)]TIONS DESCRIBED. 

The problem of how to deepen the inlet channel at the 
head of South Pass was far more difficult of solution than 
any presented at its mouth. To get the water out through 
one deep channel was a far more simple process than to get 
it into a small pass, through A narrow artificially contracted 
channel, located immediately between two great natural out* 
lets. 

In order to appreciate the difficulties of this problem, and 
to understand the plan of the work designed to solve it, a 
knowledge of the natural conditions prior to their construc- 
tion is necessary. 

The jetties and auxiliary works were artificial factors intro- 
duced into a problem in which were involved the difference 
in the length of the three passes, their respective volumes of 
discharge, surface slopes and depths and the character of 
bed, the bars at their mouths, and the gulf beyond them, 
with its currents and waves. 

When the natural conditions then existing are more fully 

described, it will appear that an artificial change in any one 

of them from '^Cubitt's Gap" to the gulf, must necessarily 

affect all the others. There is scarcely anything in nature 

more sensitive than the delicate adjustment of these mighty 

forces. The general quantities were known ; the sections had 

been calculated from the soundings ; the volumes discharged 

110 



HEAD 07 THE PASSES. Ill 

ascertained bj ganging ; the slopes measured b j careful ob- 
serrations and accurate leveling ; the geological character of 
the bed obtained from microscopic examinations and chem- 
ical analysis, and the ratio of the sediment to the water that 
transported it, and the size of the particles of silt, discov- 
ered by delicate experiments and patient investigation. 

No problem had ever before been solved in river hydraul- 
ics in which there were such tremendous forces and so many 
variable elements.' Jetties had been built to deepen the 
bars at mouths of rivers, and dykes had been constructed to 
change the direction of currents, but the forces controlled by 
them were not only far inferior to those at the mouth of the 
Mississippi, but several were present here that were absent in 
similar works. 

■ 

The theories evolved by scientists from their miniature ex- 
periments, and published for the use of the world, were in 
many cases calculated to mislead, rather than to enlighten. 

The conditions at the mouth of the pass have been given 
already; it remains to describe those at the head of the 
passes. The sedimentary matter in the flowing water hides 
everything beneath the surface. The eye sees only the broad 
muddy river, the low banks fringed with willows, back of 
them the vast swamps of the delta overgrown with vegeta- 
tion, and in the distance the waters of the bays and sounds. 

The river preserves an average width of about half a mile 
to within eight miles of the head of the passes. From this 
point to Cubitt's Gap it widens to three-quarters of a mile ; 
it then widens still more rapidly, and at the two points of 
land where the three passes separate, it is eleven thousand 
feet wide — more than two miles. 

To aid in the examination of the river bed, and to obtain a 
clearer idea of its shape, let us suppose the water that now 
fills it, to be removed between two points — one, eight miles 
above the head of the passes, the other, one mile below it 



112 THE MTflBTfifilPPI JETTIES. 

At the upper end of this basin the deepest part of the river 
bed is ninety feet below the surface of the ground, and the 
descent to it from either side is about eight feet in one hun- 
dred feety or one in twelve. 

Gbing down the river to a point just below Oubitt's Gktp, 
where the width is greater^ we find the depth only sixty feet 
As we approach the head of the passes the river widens still 
more, and the depth becomes still less. About one mile 
above the point where the passes diverge, we notice the be- 
ginning of a more rapid rise of the bottom, not toward the j 
banks but in the direction of the axis of the river. If we 
ascend this slope until we reach the entrance of South Pass, 
we find ourselves considerably above the deep channels on 
either side ; that on the right is twenty-five feet below us, 
that on the left twenty feet, and the greatest depths of 
these channels are much nearer the banks of the river 
than the elevation on which we stand. If a perfectly hori- 
zontal line could be stretched across between the east and 
west bank, it would be fifteen feet above the ground where 
we stand, forty feet above the bed of the pass on the right, 
and thirty-five feet above that on our left 

The hill or ridge where we are constitutes the shoal over 
which the water must flow to enter the South Pass, the chan- 
nels to the right and left are respectively those of Southwest 
and h, Loutre Passes, and the depths over the shoals into 
them were fully thirty feet 

From these channels and shoals, their direction, contour, 
and extent, we gather information that will show us how and 
where the great volume of the river flows. These are the 
marks that it has scored in the past ages, marking the track 
from which, though flowing over a bed of its own deposits, 
it has never varied. Whatever the causes are, they have \ 
been sufficiently powerful to hold the successive floods in the < 
same channel year after year. 
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At times the Telatiye size of the passes has changed, but 
the position of the deep channels has remained the same. 
Since the yelocitj varies approximately as the depth, the 
strongest currents of the river are near the eastern and west- 
em banks, a considerable distance from the inlet channel of 
South Pass. According to this same law of velocity, the 
current flowing up on this shoal gradually decreases as the 
depth diminishes. 

With this description of the shoals and channels of the 
river, we can appreciate the difficulty in forcing it to turn 
aside from its accustomed pathways, and excavate a new 
path through this formidable shoaL 

Careful and repeated float observations revealed the fact, 
that there were well established lines of demarkation be- 
tween the waters of each pass when they reached this shoaL 
At this point the depth of the water which entered South 
Pass was about thirty feet; its width about seven hundred 
feet, and its sectional area about twenty-one thousand square 
feet From this point the neutral axes flared out like the 
mouth of a trumpet, until they were three thousand feet 
apart, where they reached the two points of land which 
separated the three passes. 

Mr. Eads, with the Advisory Board of Engineers, studied 

the subject carefully, discussed the various plans suggested 

for creating a channel through 'this shoal, and as an initial 

work, decided upon the construction of a dyke (called East 

Dyke), three thousand two hundred and fifty feet long, to 

extend from the point of land between South Pass and Pass 

k Loutre, with its upper end in twenty-four feet of water, 

and about six hundred feet east of the neutral axis between 

the currents of these two passes. The object of this dyke 

was to intercept a portion of the water flowing into Pass h, 

Loutre, and deflect it into South Pass. The dyke curved to 

the westward with a radius of eight thousand feet The loca- 
8 
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tion will be seen on Plate H, and a cross-section of it on 
Plate 12. A parallel dyke was to haye been placed about 
eight hundred feet to the westward of East Dyke, and was to 
extend from the island to a point opposite the upper end of it. 
The western channel near the island was to have been finally 
closed. The Advisory Commission say on this subject : "The 
further prolongation of this work (East Dyke), and the execu* 
tion of works on the west side, to be left for determination 
and observation of effects, produced by the construction 
recommended." 

This design Mr. Eads was compelled to abandon ; and to 
see the costly dyke which he had built made comparatively 
valueless, in consequence of the unfair treatment he received 
at this time from the government (referred to in the preced- 
ing chapter), the effects of which upon this work will be 
presently explained. 

This dyke was constructed with horizontal mattresses in 
the same maimer as the jetties, and was well ballasted with 
stone. The dyke, as it was built up from the foundation, 
caused a retardation of the current near the bottom on the 
up-stream or South Pass side, which caused a deposit 
throughout the area where this retardation was felt. So 
long as the current flowed over the top of the dyke as it was 
gradually built up, this shoaling continued; therefore a 
change in the progress of its construction was determined 
upon. Instead of building it up by continuous courses of 
mattresses from end to end of the dyke, the down-stream 
end was built up above the surface of the water at once, and 
the construction up-stream pushed as fast as possible, finish- 
ing it to its full height as it progressed. As this was done, 
an improvement in depth on the channel side was the result ; 
but as the dyke was of porous willow construction, the set- 
tlement due to compression, as it became filled with sedi- 
ment, made it difficult to keep it above the surface during 
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the river flood, and the water soon passed over the top of it 
into Pass h, Lontre, several inches deep at low tide, and the 
resultant shoaling on the channel side satisfied us that the 
closure of the channel on the western side of the island, at 
once, would be. necessary to produce such a head of water as 
would insure a rapid current in the direction of the djke, and 
the desired deepening of the eastern channel One effect of 
the dyke was to increase, in a slight degree, the flow of 
water into the western channel, and this caused an increase 
in the depth of that channel from twelve to fifteen inches, 
8o that it became the better channel of the two. But as it 
was still only about seventeen feet deep, it barely sufficed 
to enable the Cromwell steamers to use the South Pass. 

As the spring floods were over, it became an imperative 
necessity to push the construction of the works at the head 
of the pass, so as to have the requisite depth of water there 
as soon as twenty feet through the jetties should be secured, 
in order that there might be no difficulty in the way of re- 
ceiving from the government the first payment of five hun- 
dred thousand dollars. 

As we have stated in chapter IX, Mr. Eads had, in May, 
appealed to the Secretary of War without success, to have 
an official measurement and statement of the depth of the 
jetty channel published, to refute the misrepresentations of 
Major HowelL He had appealed to the Superintendent of 
the n. S. Coast Survey soon after, to furnish him an official 
statement to refute the same officer's misstatement respect- 
ing the reformation of the bar in front of the jetties, with 
no better success. He had appealed to the Secretary of 
the Treasury, and finally, on the 29th of July, to the House 
of Bepresentatives, before he succeeded in breaking through 
the official jealousy and hostility which had locked up from 
the public the evidence of his success; and although Mr. 
Secretary Cameron had with most commendable decision 
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issued an order effectuallj interdicting General Huinplireys 
and Major Howell from any farther official interference 
with the jetties, and had directed Greneral Comstock, the 
inspector, thereafter to report directly to him instead of to 
(General Humphreys, and had ordered (General Oomstock, 
on the 29th of June and 31st of July, 1876, to furnish Mr. 
Eads 'Hhe results of actual soundings, that have been or 
may be hereafter made under your (his) direction, in con- 
nection with this improvement "—yet it was necessary to 
appeal again on the 7th of February, 1877, to the Secretary, 
for an order directing General Gomstock to instruct his 
assistant, Captain Brown, ''to give me (Mr. Eads), or my 
chief assistant engineer at the jetties, the results of his 
soundings," because Captain Brown could not, even with 
these orders to General Comstock, furnish, up to that time, 
an official copy of his soimdings until they had gone from 
Port Eads to Detroit (at the great lakes, where General 
Comstock was stationed), for his inspection and approval; 
nor did he feel authorized, even as late as February, 1877, 
until more explicitly instructed by General Comstock, to give 
the results of his soundings to the chief assistant of Mr. 
Eads, in his absence. 

Although the channel through the jetties, as early as July 
Ist, had attained a depth of at least nineteen feet, Mr. Eads 
was deprived of the advantage of having this fact officially 
certified to the public by the proper officer, while every 
means were used by his enemies to create the belief that no 
such channel existed. The only absolute proof of our suc- 
cess up to this time, beyond our own controverted declara- 
tions, was the fact that the New York and New Orleans 
Cromwell Steamship Line was using the jetties. 

On the 27th of May the steamer New Orleans of that line 
went out drawing seventeen feet three inches. This was the 
maximum depth during that summer in the western channel 
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at the head of the pass^ while the greatest depth through the 
other was at least eighteen inches less. 

It was plain then, that if the original plan of improvement 
at the head of the pass was carried out, and the western 
channel closed, we must give up for several months the only 
undisputed evidence we possessed of a substantial channel 
improvement — ^namely, the semi-weekly passage of these 
steamers — for the eastern channel would not suffice for them 
until deepened. It was, therefore, a question, not so much 
of engineering as of finance, that was presented. If the west- 
em channel were closed, and the Cromwell steamers were 
prevented from using the pass, it would at once have been 
taken for granted that the statements of our enemies were 
correct, and that the improvement of our channel was only 
temporary; that the bar at its mouth had reformed, and 
that the shifting sands had made the channel between the jet- 
ties too hazardous for the Cromwell Line to use any longer. 

It should .be stated in this connection that the channel 
through Southwest Pass bar, was being maintained by the 
use of the United States dredge-boats, McAlester and EssayonSy 
two powerful propeller vessels, and that their operations were 
conducted under the orders of Major HowelL The jetty 
channel had now become so deep as to rival that maintained 
at the Southwest bar. Near the latter is situated a village 
called Pilot Town, the residence of nearly all the pilots em- 
ployed at the passes. These men were almost without ex- 
ception opposed to the work at South Pass, for they thought 
they saw in its success a transfer of their field of labor from 
the vicinity of their little town to a distant locality, and a 
lesser need of pilots. If the Cromwell line had been forced 

• 

from any cause to use the Southwest Pass channel again, 
these men would have hastened to publish that fact, to the 
injury of the jetty enterprise ; and the same may be said of 
the towboat interest, which from the first was hostile to the 



1 



118 THE MISSISSIPPI JETTIES. 

work. On the other hand, the abandonment of the eastern 
channel inyolved the loss of a dyke three thousand two hnn« 
dred and fifty feet long, which had cost $180,000. For if the 
channel were to be made on the western side of the island, this 
dyke would be practically useless. Notwithstanding this loss, 
Mr. Eads determined under these circumstances to abandon 
his original design and deepen the western channel Had he 
been promptly furnished, as in common justice he should hova 
been, with the official certification of the actual condition of 
the channel, as often as it was measured by the United States 
inspecting officer, this change would not have been made, and 
the channel into the pass would have been a straighter and 
better one, as will be seen by examining the alignment of East 
Dyke, and noticing its conformity with the direction of the 
pass. As it is, East Dyke and the altered plan must remain 
forever a monument of official jealousy and opposition. 

The explanation of the phenomena which occurred at the 
head of the pass about this period — ^namely, between the time 
of closing Grand Bayou, in Jime, and the 18th of August^ 
following — is so clearly stated in a report made by Mr. Eads, 
on the latter date, to the South Pass Jetty Company, that the 
following extract from it is given : 

** Our original plan of improvement contemplated the clos- 
ure of Grand Bayou. This outlet is situated midway between 
the upper and lower ends of the pass, and discharges twenty- 
three per cent, of its volume. Its closure would consequently 
add about thirty per cent to the water passing out through 
the jetties, by which the current below this outlet would be 
largely increased, while the current in the pass above would 
be proportionally retarded, until the channel below the out- 
let should be sufficiently enlarged to restore the normal ve- 
locity. Enlargement and deepening were consequently to be 
anticipated below, while shoaling would be the result natu- 
rally expected above. 
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*^ The head of the pass is divided by an island into two in- 
lets of nearly equal magnitude, and the original plan of im- 
proyement contemplated the ultimate closure of one of these. 
It was believed that if Grand Bayou and one of these inlets 
were dosed simultaneously, the expected shoaling above the 
pass would not occur, because, although the volume entering 
the pass would be temporarily lessened by the dam at Grand 
Bayou, the size of the entrance into the pass would be re- 
duced in a greater ratio by the closure of one of these inlets, 
and the retardation of current across the shoal above the 
other inlet would thus be prevented. It was therefore deter- 
mined to close the inlet and bayou at the same time. Some 
unavoidable delays, however, retarded the construction of the 
dam at the inlet until five or six weeks after the bayou was 
dosed. During this interval the deposit which had been 
feared occurred upon the shoal, until the available depth over 
it was reduced to about fourteen feet, and the steamers re- . 
ferred to were compelled to temporarily abandon the use of 
the pass. Since the closure of the inlet, however, the depth 
has been increasing, and the lai^e steamers Knickerbocker and 
Sudsofiy of the Oromwell Line, have again crossed this shoal, 
in going and returning through the South Pass during the 
last fortnight. From twenty feet on the upper side to twenty 
feet on the lower side of this shoal the distance is about one 
thousand five hundred feet The works in course of con- 
struction here comprise one dam one thousand one hxmdred 
feet long ; another one thousand eight hundred feet long ; and 
a dyke three thousand two hundred feet long ; all completed 
above high water ; also three other dykes in the course of 
construction, having a total length of two thousand two hun- 
dred feet. The most effective part of these will probably be 
completed within the next thirty days. 

" The same principle which has proved so successful at the 
jetties, namely : the concentration of the flowing water, forms 



120 THE MISSISSIPPI JETHES. 

the basis of the plan for the reduction of this shoal, and the 
completion of the works designed cannot fail to be equally 
successful, while their execution is far less* expensive and 
difficult, because they are sheltered by the riyer banks from 
the storms of the gulf. It is possible, however, that the effect 
will not be as rapid as we desire, because the low water sea- 
son is approaching, and the river discharge will be dimin- 
ished very considerably, by which the scouring action wiU be 
lessened. 

'^ It has been asserted in some of the public journals, that 
the construction of the works necessary to contract the flow 
and deepen these obstructions, must have the effect of per- 
manently lessening the quantity of water which entered 
South Pass at the time our works were commenced, and 
would, therefore, cause a permanent reduction in the size of 
the pass. It is important to consider whether there is any 
.cause for any apprehension of such result, inasmuch as it has 
been stated that it has already occurred. 

" Bepeated measurements of the pass have been made by 
my assistant engineers at three different points, one about a 
mile below the head of the pass, one above Grand Bayou, 
and one below it. The result of these justifies me in declar- 
ing emphatically that there is no cause whatever for any such 
apprehension. A few facts, however, which have been devel* 
oped by our works, will probably be more potent in removing 
any fears upon this point, than a volume of theorizing. 

^' The entrance into Pass K Loutre was contracted six hun- 
dred feet in width by one of our dykes, and it might reason- 
ably be inferred that the temporary flow into the pass being 
thereby greatly reduced, a permanent diminution of its size 
woxdd occur. The effect of this contraction was to raise the 
surface of the water above our works, while bdow them the re- 
duced supply caused the surface to be hiverecL An increased 
slope was thus given to the surface of the water through this 
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contraction. The current is caused by the surface slope of 
the riyer. Resistance to the current results mainly from the 
friction between the water and the bed of the stream. This 
frictional resistance being lessened to the extent of six hun- 
dred feet, while the impelling force or surface slope was in- 
creased, a greatly increased velocity of current of course 
resulted, and induced rapid scouring, by which, in a few 
weeks, the size of the pass at the point of contraction was en- 
tirely restored by an equivalent amount of deepening. Un- 
doubtedly, while this deepening was progressing, an increased 
quantity of water was being thrown into the two other 
passes ; and if this extra quantity had continued to flow into 
them, permanent enlargement of each would have resulted, 
but experience at the jetties has shown that the enlargement 
of channel, which occurs from an increased flow, begins at 
the upper end and advances down stream. This result would 
inevitably follow an increased flow into either of the other 
passes by the contraction of Pass h, Loutre ; but before this 
enlargement of South Pass and Southwest Pass could extend 
any great distance down, the recovery by Pass h, Loutre of its 
full section was accomplished, and the temporarily disturbed 
equilibrium of the three passes was restored. 

"A similar result may reasonably be expected from the 
closure of the east inlet into South Pass. 

" The flow into this pass will unquestionably be tempora- 
rily lessened, and the excess will be temporarily thrown into 
the other passes. An enlargement of the upper ends of these 
passes must at once commence, but at the same time the con- 
tracted entrance into South Pass must, from the same cause, 
commence also to enlarge, and in proportion as the enlarge- 
ment of the latter progresses, the head of water temporarily 
raised by the works must be lowered, and the extra flow into 
the other two passes must be diminished, and finally cease 
altogether. In other words, while the river will have only 



122 



T^E MISSISSIPPI JETTIES. 



half a mile in length of enlargement to make at the head 
South Pass to recoTer its equilibiiom, it must enlarge Soul 
west Pass through its entire length of seventeen miles bef( 
any permanent alteration in the respeotive volumes flo^ 
through the two passes can take place. While the remo*^ 
of the shoal is progressing, a considerable portion of it 
be found deposited in the deep water immediately below 
where no contraction has occurred, and where the first redi 
tion of velocity will be felt, and from whence it will be 
ually removed as the enlargement above restores the velocii 
below.*' 



CHAPTER XI 

DETAH^ AND RESULTS OF WORKS AT THE HEAD OF SOUTH PASS, 

187ft-1777- 

The locations, with plans of the foundations of all works 
constructed at the head of the pass, are shown on Plate H. 
They wiU now be described in detail, in the order of their 
construction. 

The preliminary work was commenced on the 3d of June, 
1876. This was called " Cross Dyke," and extended from the 
island to East Dyke, a distance of one thousand and seventy 
feet. 

A row of piles was driven eight feet apart, and a waling 
strake was bolted to them, against which mattresses were 
tilted in a vertical position. During the following night 
several of these mattresses were undermined and the piling 
washed out. 

The causes of this disaster were : 

First — ^The high stage of the river. 

SeooTid. — ^The unstable foundation (having been formed by 
recent deposits), and 

Third. — The absence of any foundation mattresses. 

As soon as practicable, mattresses were laid horizontally 

the whole length of the dam. Through these a second row 

of piles was driven, about ten feet above the old row. After 

the irregularities caused by the wash-out had been leveled 

up by several courses of mattresses, a new dam of tilted 

mattresses was built above the new row of piles. 
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DAM NaL 

This work waa begun in July^ 1876. Its initial point was 
seven hundred and fifty feet below ^^ Cluster.*' It extended 
nine hundred and ninety feet, at right angles with the East 
Dyke^ and connected with it; thence seven hundred and 
eighty-five feet in a more southerly direction, and at an 
angle of twenty-five degrees with the first section. The 
depth of water was quite uniform, being about twelve feet, 
except at the west end, where it was fifteen feet Guide 
piles twenty-five feet apart were driven fifteen feet below 
the line of the dam, for sinking foundation mattresses* 
Anchorages or platforms were built one hundred and seventy- 
five feet above the line of the dam, and one hundred and 
fifty feet apart They were constructed by driving three 
piles, eight feet apart, in the form of an equilateral triangle ; 
at a height of two feet above the level of the water, horizon- 
tal timbers six inches by twelve inches, were bolted to them. 
On these timbers, which were about eighteen inches below 
the tops of the piles, planks were spiked for a platform. 
From these anchorages the mattresses were dropped to 
their position above the guide piles by means of long lines. 

After the mattress had been placed in position, a flat 
loaded with rubble rock was lowered from the anchorage, 
so as to rest against the up-stream edge of the floating mat- 
tress. The workmen distributed the rock over the mattress 
until it was nearly sunken below the surface. They then 
threw the rock upon the upper edge of the mattress, which 
sunk below the surface ; and the flat, by means of the lines 
leading to the anchorages, dropped down over it» the men 
in the mean time throwing the rock upon it as fast as pos- 
sible. The sounding lead was used to ascertain when it 
lay smoothly on the bottom. The foundation mattresses 
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were one hundred feet long, thirty-five feet wide, and twenty- 
two inches thick. 

After they were placed two rows of piles were driven 
through them, one five feet from the lower edge, with the 
piles fifteen feet apart, and the other seventeen feet, with 
the piles ten feet apari A waling strake was bolted to the 
down-stream side of the upper row, two feet above average 
flood tide. These two rows of piles were braced as follows : 
A round pine pile sixty feet long, was held in a horizontal 
position above the water by a steam pile-driver scow. The 
braces (five inches by twelve inches) spaced ten feet apart, 
the upper ends resting on the waling timber, were abutted 
against this horizontal pile, and secured to it by iron straps 
or yokes, which passed around the pile and were bolted to 
the upper and lower edge of the braces. The pile with the 
braces attached was forced to the bottom, where it rested 
on the foundation mattress and against the up-stream side 
of the piles ;* the upper end of the braces was fastened to 
the piles of the upper row by screw bolts. The braces 
stood at an angle of about forty-five degrees with the 
piles. 

Near the west end of the dam, where the water was deeper, 
round piles were used for braces> to give the dam greater 
strength and stiffiiess. The tilted mattresses were thirty 
inches thick, one hundred feet long, and their widths corre- 
sponded to the depth of water. When in position, the upper 
edge was about two feet above average flood tide. Small 
straight willows were used, so that the dam might be less 
pervious to the flow of water. The edge resting on the foun- 
dation mattresses was brushy, the butts of the willows being 
placed at the upper edge. Four rope lashings, twenty-five 
feet long and one and one-quarter inches in diameter, were 
secured in the upper side of the mattress during its construc- 
tion. 
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The tug pulled the mattress off the ways, towed it to the 
anchorage immediately above where it was to be placed, and 
left it hanging to it by the head lines. The pile-driver scow 
was pulled up to the anchorage and alongside the brushy 
edge of the mattress, which was lashed to the deck of the 
scow, the lashings being drawn taut by the engine, to keep 
that edge partly out of the water. The lashings that had 
been built into the other edge of the mattress were crossed 
alternately, so as to form two loops or bridles, into which 
the pile line and the hammer line were respectively made 
fast. The driver scow with the mattress alongside, was 
dropped down from the anchorages broadside to the dam. 
A strain was taken upon the lines, so as to lift the top edge 
of the mattress out of the water. The lashings holding the 
brushy or bottom edge to the deck of the driver, were let go 
all at once ; the current passing under the driver forced this 
edge under the water, and, with the driver scow following 
closely, the mattress came quickly against the piles in a ver- 
tical position. If necessary, one end or both, and sometimes 
the whole mattress, was raised up by the pile driver engine, 
in order to place it in a vertical position. The lashings, with 
sometimes chains in addition, were made fast to the waling 
strake and piles, to hold the mattress in place. This dam 
was finished on August 20th. 

During its construction the river fell from 8.6 on the Car- 
roUton gauge to 2.0, so that the effect of the dam in deepen- 
ing the channel was very slight. 

There was a slight current through the dam, the velocity 
being about one-quarter of that in the channel 

This slackening of the current below the dam, and in the 
eddy that formed in the channel west of it, caused a slight 
deposit between the dam and the island during the low river. 
Another effect of the dam was the lowering of the surface of 
the water below it to such an extent, that at ebb tide there 
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was a cnnent over the East Dyke flowing from Pass h. Loutre 
into South Pass. 

Foundation mattresses were laid for a dyke parallel with 
the current at the west end of the dam. These mattresses 
were one hundred feet by thirty-five feet by two feet, and 
were laid on each side of a central row of piles connecting 
with the foundation mattress of the dam, and extending 
down stream four hundred feeb 

A detailed record was preserved of the materials and labor 
in Dam No. L, and in the four hundred feet extension down 
stream. The estimate of the cost of this work to the con- 
tractor was made up from this record, and will be found in 
Appendix 9. A cross-section of this dam is shown on Plate 
12, facing page 124 

DAM No. n. 

« 

This dam commenced at the western shore of South Pass, 
near the lighthouse, and extended out four hundred feet 
into the channel The foundation mattresses were laid about 
the last of August, 1876. 

Their dimensions were one hundred feet by thirty-five feet 
by twenty-two inches. A row of piles was driven through 
them twelve feet from the lower edge, about twenty-five feet 
apart, except over the one hundred feet next the channel, 
where they were ten feet apart. A waling strake was bolted 
to this section, against which a tilted mattress was placed. 

Between the shore and the tilted mattress the dam was 
raised to the surface by two courses of mattresses laid hori-> 
zontally, on which loose willows were placed. The maximum 
depth of water was twelve feet, and decreased gradually from 
the channel end of the dam to the shore line. The line of a 
dyke known as Lighthouse Dyke was established at the end 
of the dam, parallel with Island Dyke (the dyke at the west 
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end of Dam No. I.), and eight hundred and fifty feet from it, 
to form the west side of the channel A line of piles ten feet 
apart was driven from the end of the dam two hundred feet 
up stream and four hundred feet down stream. Foundation 
mattresses thirty-five feet wide, twenty-two inches thick, and 
varying in length, were placed on each side of the up-stream 
row of piles for the foundation of this dyke. A waling 
strake'one hundred and seventy-five feet in length was 
bolted to the channel side, and tilted mattresses were placed 
against the piles on the shore side. This work was finished 
September 8th, 187& 

ISLAND DYKE. 

In order to reach the twenty feet contour at the upper 
edge of the shoal, and at the same time to define the eastern 
line of the channel. Island Dyke was extended up stream 
eight hundred feet above Dam No. L A row of piles was 
first driven the whole length of this extension, against the 
east side of which foundation mattresses were sunk, thirty- 
five feet wide and twenty-two inches thick connecting with 
the mattress of Dam No. I., and extending sixty feet above 
the upper end of the piling of the dyke. At the end of the 
row a cluster of twelve piles was driven and drawn together 
by a chain, on the top of which a platform was placed 
about six feet square, which was used as an instrument sta- 
tion for locating soundings and floats. This station, called 
" New Cluster," is shown on Plate H. The main row of piles, 
eight feet apart, was driven through the foundation mat- 
tresses, and ten feet east of the row of guide piles. A wal- 
ing strake was bolted to the west side of this row, three feet 
above average flood tide, against which eight hundred lineal 
feet of mattresses were placed, each mattress being one hun- 
dred feet long, twenty feet wide, ^and thirfy inches thick. 
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Small choice willows were used, and the mattresses were 
oonstructed with tmusTial care to insure compactness. The 
ends of the mattresses were pulled tightly together, after 
being raised to a vertical position^ and they w ere securely 
chained and lashed to a waling strake. The top of the mat^ 
tresses was three feet above average flood tide. Braces of 
two inch plank connected the two rows of piles. The work 
was completed on September 15, 1876. In October another 
course of mattresses of the same dimensions was placed 
against the first, breaking joints with them. This dyke with 
its two courses of mattresses, was nearly impervious to the 
flow of the water. An eddy was formed on the west side of 
it, extending about three himdred and fifty feet into the 
channel 

SOUTHWEST PASS SILL. 

It was evident, that, while the original plan contemplated 
works in the entrance of South Pass only, the results of these 
works would compel an extension of the system so as to 
embrace the whole river; a system that would check the 
temporary loss of volume, stop the deepening in the other 
passes, and restore to South Pass its full normal volume and 
maiTitaiu it. The only way to accomplish this was to control 
and reduce the flow into Southwest Pass and Pass h Loutre. 
If this had been done by dykes, built to the surface of the 
of the water from the east and west shores of the river 
toward South Pass, with no protecting apron on the bed of 
the two larger passes, the results, no doubt, would have been 
similar to that of East Dyke upon Pass ^ Loutre ; that is, the 
two larger passes would have quickly recovered their sec- 
tional area; their depths and velocities would have been 
greater than formerly, and the direct consequence of these 
new conditions would have been the still further deterioration 

of South Pass, and a further gain of water by the two larger 
9 
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passes. Soon after the oonstniction of Dam No. L and 
lighthonse Dyke, it was decided to build a submeiged dam 
or mattress sill entirely across Southwest Pass, not with the 
intention at that time of contracting its original section, but 
of preTBnting its farther enlargement, so that on the rise of 
the river in the spring, the works recently built should act 
more energetically on the South Pass channel, and not 
deepen Southwest Pass» as East Dyke had deepened Pass tk 
Loutre. The location of the sill can be seen on Plate H. 
Its eastern terminus was six hundred and forty feet above 
the end of dam Na IL Its western terminus was the west 
shore line of Southwest Pass. The total length of the work 
was three thousand one hundred and seventy feet, or from 
the batture, where the first mattress was laid, two thousand 
eight hundred and forty feet. The depth of water over this 
batture or submeiged bank was one foot at the shore line, 
and three feet at the edge of the channel at low water. In 
the next three hundred feet the water deepened to twenty- 
eight feet From this ])oint there is a more gentle slope, the 
depth reaching thirty-three and a half feet, at a distance of 
fifteen hundred feet from the shore line; thence the depth 
decreased uniformly to eighteen feet, at the junction of the 
mattress sill with the Lighthouse Dyke. 

Work was commenced September 7th, 1876, by building 
anchorages, which were spaced one hundred and fifty feet 
apart The guide piles for the lower edge of the mattresses 
were driven fifteen feet apart, beginning three hundred and 
eighty-five feet from the shore line, in four feet of water. 

The first three mattresses were placed September 2l8t; 
their dimensions were one hundred feet by thirty-five feet by 
twenty-two inches, and their position was lengthwise with 
the piling. The east end of the last mattress was in twenty- 
six feet of water. Two days afterward an attempt was made 
to sink three mattresses beyond these, each one hundred feet 
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by fifty feet by twentj-two inches. Although the river was 
at a low stage (the reading on the CarroUton gauge being 40), 
the current was so strong that the mattresses, when nearly 
in position, pulled the anchorages oyer, broke through the 
guide piling, and were saved with diiBSculty. They were 
pulled up along the shore by the tug, and were placed as 
second and third tiers on those sunken on the 21si 

The size of the mattresses was then changed to sixty feet 
by thirty feet by twenty-two inches. These were handled 
very easily if placed lengthwise with the current. After 
sinking six, the dimensions were changed to seventy feet by 
forty feet by two feet, and this size was carried through the 
entire work. In order that the position of each mattress 
might be correctly plotted for future reference, every twelfth 
pile was located carefully by a transit, and the place of each 
mattress in reference to the piles, which were numbered con- 
secutively, was accurately noted. 

In order to avoid any more accidents, the anchorages were 
built more securely ; the timbers were all six inches by twelve 
inches, and were well bolted to the piles. Above the plat- 
form, in a line with the current and at a distance equal to the 
depth of the water, two large piles were driven close together. 
Into one end of a seven-eighths inch chain, about fifty feet 
long, a large ring was forged, by means of which a loop was 
formed, which was slipped over the two piles. The running 
end of the chain was pulled taut by the engine of the pile- 
driver, and made fast to the up-stream pile of the platform. 
By this means the anchorages were not only rendered strong 
enough to resist the severe strain caused by the pull of the 
mattresses, but were greatly stiffened, and the swaying motion 
caused by the current was prevented. The remaining two piles 
of the platform were used as snubbing and fastening posts for 
the mattresses. Two head lines were built into each mattress 
in the manner employed at the jetties. When the mattresses 
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were brought from the Jamp bj the steamboat they were 
tied to an anchorage near the shore, about one-half mile 
above the silL The tug, with the assistance of the yawl 
crew, brought the mattress to the anchorage immediately 
above the sill, and placed it nearly in its proper position. 
The pile-driver scow was placed on the west side of the two 
piles that had been driven about twenty-five feet apart in the 
eastern edge of the last mattress before it was sunken. The 
floating mattress was brought down to its position and at the 
same time hauled closely against these two side guide 
piles by means of a line made fast to it from the steam winch 
of the pile-driver. The mattress was secured to each of the 
piles by rope lashings, which were left sufficiently slack to 
slide down the piles. While this was being done the tug 
brought down another mattress ; the line was run to it by the 
yawl crew of the pile driver ; it was pulled snugly to its place 
against the first mattress, and the two mattresses were se- 
curely lashed together at the upper and lower ends. Fleets 
composed of three or four mattresses were thus brought into 
position and lashed together while floating. The pile driver 
was then taken to the opposite side of the fleet and two piles 
were driven in the edge of the eastern mattress and lashed as 
before. This plan, by avoiding gaps and the overlapping of 
mattresses, prevented a scour between or under them. There 
was one continuous mattress carpet, seventy feet in width, 
extending the whole length of the silL 

It was necessary to use great care in sinking the mattresses, 
for the impact of the strong current often brought a severe 
strain upon the lines leading to the anchorage, and unless 
the mattress went to the bottom in a perfectly horizontal 
position, neither lines, anchorages, nor guide piles could pre- 
vent it from breaking away from its fastenings. On the 21st 
of October, the sill having reached a distance of two thousand 
feet, an opening about seven hundred and fifty feet wide was 
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xnade through the guide piles and anchorages for the benefit 
.of navigation. The piles in this opening were broken by the 
tog pnllii]^ down the piles, which invariablj broke off in the 
mud at the bed of the riTer, this being the folcrum of the 
lever. The broken piles were generally secured, hauled 
^ehore and sharpened to be used elsewhere. The last mat- 
tress of the sill was laid on November 6th. The whole num- 
hei of mattresses placed was seventy. Three thousand and 
ihirfy-three cords of willows were used in their construction, 
^nd one thousand five hundred and fourteen cubic yards of 
jstone were required to sink and properly load them, the 
ratio of stone to mattress work being about one to ten. After 
the sill was completed, the guide piles and anchorages were 
removed, and nothing indicated to the eye the presence of 
this important work, except the difference in the appearance 
of the water suHace above and below the sill, which, with 
certain directions of the wind, could be plainly seen the 
whole length of the work, revealing the fact of a head of 
water above it, which, though slight (being only the fraction 
pf an inch), produced important results. 

EXTENSION OF LIGHTHOUSE DTKe! 

- Thi^ dyke was extended four hundred and seventy-five 
feet to a connection with the silL The guide piles for the 
foundation mattresses, were driven in a line with the piling 
of the dyke. Mattresses thirty-five feet wide and two feet 
ihick were laid on each side of this piling. The guide piles 
were then broken off at the top of the mattresses, and per- 
manent piles were driven ten feet apart and fifteen feet east 
of the first row. The dyke was then built up on the west 
side of these piles to the surface of the water, with mat- 
tresses laid horizontally. This plan gave a foundation fifty 
feet wide ; the second course was forty feet wide, the third 
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thirty-five feet, the faarth, thirty feet, and the fifth, twenty* 
eight feei This extension was finished Febmary 22d, 1877. 
A protecting mattress apron thirty-eight feet wide, was laid 
on the east side of the foundation mattresses, upon whidi was 
laid a second conrse, twenty-five feet wide. The rise of the 
river about the last of January came very suddenly, rising 
on the CarroUton guage in nine days, from to 7.5. The 
wave on reaching the head of the passes, found the entrance 
of the South Pass obstructed. A very strong current was 
deflected from ** New Cluster *' against the Lighthouse Dyke, 
striking it with the greatest force about two hundred feet 
above the dam. The surface of the water in the pass was 
lowered by the obstructed entrance, producing a head of 
water of two or three inches on the Southwest Pass side of 
the dyke. At the point where the tilted mattresses of the 
dyke joined the horizontal mattresses of the permanent 
work, the current broke through, washing out the piles and 
throwing down the tilted mattresses. The strong current, 
twenty feet deep, that rushed through this opening into 
South Pass, was at right angles with the current entering the 
pass from ''New Cluster." The meeting of these two cur- 
rents produced whirls and vertical eddies, which made an 
excavation in the channel, in which there was a depth of 
water of about forty feet, still further undermining the mat- 
tresses. The effect of this extraordinary disturbance extended 
below the dam, washing out the guide piles over the whole 
distance of four hundred feet. The break through the dyke 
was filled up with considerable difficulty, by five or six 
courses of mattresses laid horizontally. Protecting mat- 
tresses were laid in the channel, extending eighty feet from 
the dyke. The whole space between the dam and the per- 
manent dyke was built to the surfeoe with horizontal mat- 
tresses, and afterward raised about three feet above average 
flood tide, with loose willows and stone. The interior angle 



HEAD OF THE PASS — ^DETAILS. 135 

between the dam and the djke was reinforced by mattress 
work. 

A cross-section of this work is shown on Plate 12, facing 
page'tftfc'l \/^, 

ISLAND DAM. 

This dam was intended to take the place of Cross Dyke, 
and of a board dam, which had subsequently been con- 
structed below it, but had been quickly washed away. The 
new work was a permanent structure, and crossed the east- 
ern channel about one hundred and fifty feet below Station 
" O'Brien/' and connected the island with the east bank of 
the pass. The average depth of water in which the dam was 
built was twelve feet ; but near each shore it was eighteen 
feet The foundation on which the dam rested was the soft 
material which had been deposited by the river during the 
previous year, and later by the dipper dredges which used 
this place for a dumping ground. 

The dam was six hundred feet long. The first course of 
mattresses was laid January 25, 1877, and the dimensions 
were one hundred feet by forty-five feet by three feet The 
tipper edge of this and the succeeding courses was supplied 
with inch boards, placed immediately behind the first row of 
pins, to prevent leakage through the willows. In placing the 
mattresses they were taken around the foot of the island and 
forced against the current by the tug and the pile-driver up 
to the lower side of the piling. 

The second and third tiers of mattresses were thirty feet 
wide, the fourth twenty-five feet, and they were all three feet 
thick. These courses raised the dam to the surface of the 
water, except near the banks, where it was raised by mat- 
tresses that were made to fit the irregularities of the surface. 
A protecting apron of mattresses was placed above the dam 
to stop a scour that had commenced under it A row of piles 
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was driyen through the dam close to the lower edge of the 
upper course of mattresses, and a waling strake was bolted 
to both rows of piles. After the dam had settled below the 
surface of the water, a continuous mattress was built in place 
on the waling strakes by means of skids placed across them. 
The skids were drawn out by the tug and the mattress 
dropped to its place. Two courses of mattresses, each two 
and one-half feet thick, were built in this way, and the dam 
was then raised about two feet above the surface of the water 
by loose willows and stone. A cross-section of this dam is 
shown on Plate 13. 

ISLAND DYKE. 

(Between Dam No. L and the Island.) 

About the first of February, 1877, foundation mattresses 
one hundred feet by thirty feet by two feet, boarded on the 
eastern edge, were laid from the island to a point four hun- 
dred feet below Dam No. L, where they connected with the 
mattresses laid the previous year. The total distance from 
Dam No. I. to the island was one thousand six hundred and 
foriy feei The average depth of water was about twelve 
feet 

DEEDGING. 

To insure immediate results from the works constructed, it 
was decided to dredge a channel entirely through the shoal, 
about midway between the dykes. A contract was made with S. 
N. Kimball, of Mobile, to excavate forty thousand cubic yards. 
He commenced work September 16th, 1876, with a dipper 
dredge. On November 16th, two other dredges that had 
been chartered from the city of New Orleans commenced 
work. A narrow channel about eighteen feet deep was 
dredged through the shoaL These three dredges continued 
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to work with intermissions, nntil February 3d, 1877. The 
total number of yards remcyed was about fifty thousand. 

Several lines of soundings taken on February 3d, showed a 
least depth through the shoal of twenty-two feet, a maximum 
depth of thirty-two feet, and a twenty feet channel one hun- 
dred and ten feet wide. For several days previous the cur- 
rent had been so strong that it was almost impossible for the 
anchors to hold the dredges. The whole shoal seemed to be 
moving. 

RESULTS OF THE WORKS. 

The changes in the eastern channel caused by the East 
Dyke have been described* 

The effects of the works subsequently constructed were as 
follows: The surface of the water was raised above "New 
Cluster," and lowered in the pass below the works. While 
the slope of the river above the works was only 0.024 foot 
per mile, and that of the pass below the island but 0.088 foot 
per mile, the slope from "New Cluster" to the foot of the 
island was 0.505 foot, more than six inches per mile. This 
extraordinary slope through the inlet channel produced a 
strong current, quickly affecting the shoal. 

General Comstock, in his report of March 16th, 1877, page 
4, speaks as follows of the effects of this rise : " The rapid rise 
produced a marked scour in the channel between the two T- 
heads, and on February 5th, when the reading at the Carroll- 
ton guage was 7.60 feet, the minimum width of the twenty- 
feet channel into the South Pass was about one hundred and 
seventy feet, while twenty-two feet of water could be carried 
through. On March 7th, the twenty-two feet curve had a 
least width of about two hundred feet, and the soundings, 
which are not very close, indicate that 23.9 feet of water 
could be carried into the South Pass from the Mississippi 
Biver.** 
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The chaimel developed very rapidly. On the 13th of AprQ 
31.2 feet could be carried from " New Cluster '* through the 
shoal, and the channel above ^'New Cluster" had improved, 
so that 244 could be carried from the river into the pass, 
and the twenty-four feet channel was about two hundred and 
fifty feet wide. A calcidation from a survey made June 6th, 
1877, showed that four hundred and fourteen thousand four 
hundred cubic yards had been scoured out of the shoal at 
the head of the pass. 

The general effect of our works upon the head of the 
passes may be seen from a survey made on February 26th, 
1877, from which cross-sections of the three passes were 
plotted. In South Pass, on a line drawn from near the end 
of Dam No. XL to East Dkye, at a point four hundred and 
fifty feet below Dam No. L, there had been a deepening in 
the western channel of sixteen feet since May, 1875, and a 
shoaling over the eastern channel of ten feei On a line ex- 
tending east of East Dyke across Pass h Loutre it had 
shoaled fifteen feet for a distance of two hundred and fifty 
feet, then deepened fifteen feet, with an average deepening of 
six feet entirely across the eastern portion of that pass. 

In Southwest Pass the average deepening was about two 
feet. 

The location, description and results of the works con- 
structed at the head of the passes during the first two years 
are thus fully given to exhibit the method of solving the 
most difficult problem connected with the enterprise. The 
works described, no doubt injuriously affected the channel 
development at the mouth of the pass, and delayed its accom- 
plishment many months by temporarily reducing the flow 
into South Pass. 

GKAND BAYOU. 

Some of the effects of the works at Grand Bayou have been 

4 
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allnded to incidentally in the discussion of the head of the 
pass question. « 

The liead of this bayou is five and one-quarter miles 
above the South Pass lighthouse. It had all the character- 
istics of a pass — a shosd at its head over which there was 
twenty feet of water^ a channel about thirty feet deep and 
five miles in length, and a bar at its mouth with about three 
feet of water over it. The width of this bayou was about 
two hundred and seyenty-fire feet, and the area of its section 
about five thousand square feet This bayou discharged 
twenty-three per cent, of the total volume of South Pass. In 
December, 1875, work was commenced on a dam at the head 
of the bayou. A line of piles was driven across it and four 
foundation mattresses were placed above them. This loca- 
tion was selected on account of lesser depths, but involved a 
diagonal current which interfered with the work so much that 
a new location was selected for it, three thousand seven hun- 
dred feet below the head of the bayou, where the width be- 
tween the banks was two hundred and sixty feet and the 
central depth thirty-one feet, and where the dam could be 
built at right angles with the current 

Work at this location was commenced on the 16th of 
March, 1876. Two substantial anchorages were built two 
hundred feet above the lower lin3 of the dam, dividing the 
bayou into three nearly equal spaces. The mattresses in the 
foundation course were one hundred feet long, three feet 
thick, and of various widths, and were placed lengthwise 
with the current Three tiers of mattresses were laid at this 
time. In June a line of piling was driven through the dam 
and tilted mattresses were placed against it, but the pressure 
was so great (the head of water being about sixteen inches) 
that it broke down the piling, and both piles and mattresses 
were swept away. Piles were again driven across the bayou 
through the dam in two rows, twelve feet apart, which were 
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braced to each other with two-inch plank and piles, the 
butts of which rested on the horizontal mattresses. Tilted 
mattresses, twentj-six feet in width and . two feet thick, were 
placed in position against the upper row. Three courses of 
mattresses each twenty-five feet in width were laid horizon- 
tally immediately above the tilted mattresses ; then a second 
course of tilted mattresses was placed against the first 
course, and the dam was built out upon each bank about fifty 
feet with willows and stone. 

The work soon after showing a tendency to give away, a 
third row of piles was driven twelve feet above the second, 
and braced to it with plank. Two mattresses, each two hun- 
dred feet long, were tilted against this row, and the space be- 
tween them and the shore was filled with willows and stone. 
These mattresses gradually dropped below the surface of 
the water, so that in January, 1877, the water over them was 
seven feet deep. 

Examinations made on September 24th, showed a depth of 
eighteen feet over the mattresses. In December, 1877, the 
dam was again built to the surface of the water by placing 
eight tiers of mattresses above the upper row of piles, the 
foundation course being fifty-three feet wide and the top 
course fifteen feet. Previous to placing these mattresses, the 
greatest depth of water was twenty-three feet. In April, 
1878, the dam, having settled again, so that there was a depth 
of five feet of water over it in the deepest place, was again, 
built up above the surface of the water with loose willows 
and stone. 

This work was twenty-five feet wide and five feet thick. 
The total number of mattresses in the dam was seventy-four ; 
the total amount of willows three thousand eight hundred 
and eighty-eight cords ; of stone, one thousand two hundred 
and fifty-eight cubic yards. During the construction of the 
dam the overfall caused a deep excavation below it, the depth 
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of water about fifty feet below the dam being fifty-seyen 
feet 

The accidents^ losses and delays in the construction of this 
work were due entirely to the absolute necessity for economy 
at the time the dam was constructed. A structure with a 
foundation two hundred feet wide instead of one hundred 
feet, with the entire work built of mattresses placed hori-. 
zontally, would have been capable of resisting successfully 
the force that so severely tried it. The effect of the dam 
upon the bayou above it was to shoal it quite rapidly. In 
March, 1878, the maximum depth between the dam and the 
pass was 11.5 feet, where originally there was thirty-one 
feet In the spring of 1879 there was so little depth that a 
steam launch drawing four feet could not enter the bayou. 
The iudications are, that in a short time the deposit will 
reach the surface of the water ; that the marsh grasses and 
reeds will cover the place where formerly there was a depth 
of water of over thirty feet, and that nothing will mark the 
location of the bayou except the scattered clumps of willows 
that grow along its former banks. 

A section of this dam is shown on Plate 14 



CHAPTER XH 

DEVELOPMENT OP JETTT CHANNEL — TWENTY FEET CHANNEL OB- 
TAINED — ^EFFECTS OF WING DAMS. 

The processes of construction described in detail in the 
preceding chapters, embrace nearly all the methods employed 
at the jetties and the head of the passes, except the works of 
consolidation. 

The description of the works at the jetties and the history 
of the development of the channel were, at the close of Chap- 
ter VHL brought down to June, 1876. 

The channel continued to develop rapidly through the 
summer and early fall. A careful and detailed survey made 
on October 6th, showed a channel twenty feet deep, with a 
least width of two hundred feet, between the pass and the 
gull This survey was made by Mr, Eads's engineers. The 
gOTemment inspecting officer was not present, and no report 
announcing the obtaining of the channel was made to the 
Secretary of War. 

It was the opinion of Gten. Comstock that it was neces- 
sary to obtain a channel through the shoal at the head of the 
pass twenty feet deep and two hundred feet wide before Mr. 
Eads could claim his first payment from the QoyemmenL 
As the latter held to the contrary opinion, and appealed from 
the decision of Gen. Comstock, the President appointed a 
commission to decide the question and report to the Secre* 
tary of War. The members of this commission were Gens. J. 

G. Barnard, H. G. Wright and B. S. Alexander. 

142 
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In the letter given them by Secretary Cameron they were 
instructed to give their opinion on the following questions : 

First — " Is the shoal at the head of the South Pass a part 
of that pass, or of the main Mississippi Biver ? and 

Second — '^If Mr. Eads obtains a channel twenty feet in 
depth in the South Pass, exclusive of this shoal, is he entitled 
under the law to his first payment of half a million dol- 
lars ? " 

They were also asked to give their opinion upon the depth 
and width of channel necessary to be secured through this 
shoal; to interpret the words ''average flood tide " used in 
the act, as applied to the head of the pass ; decide whether, 
in regard to permanency, the jetties were constructed accord- 
ing to the spirit of the act, and to present any general sug- 
gestions which they might consider necessary. 

The commission arrived at Port Eads November 12th, 
1876, and after making a careful examination made their re- 
port on the 19th. 

They state in answer to the first question, ''That this 
shoal is not exclusively a part of the South Pass, for it ex* 
tends entirely across the river from shore to shore. It is 
therefore a shoal common to all three of the passes, but the 
channel (or channels) through this shoal, by which access has 
been had, or is to be had in future, from the river above into 
the South Pass, is a part of that pass.*' 

They answer the second paragraph of this question in 
the affirmative, since the obligation of the United States 
Qovemment to pay half a million dollars applies exclusively 
to the " wide and deep channel, between the South Pass of 
the Mississippi Biver and the Gulf of Mexico," since, in 
their opinion, the payments are not affected by the channel 
at the head of the pass, unless it should be delayed so long 
as to incur the forfeiture of the concession as stated in the 
act They consider a channel twenty-six feet deep and two 
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hundred feet ivdde as sufficient for a permanent channel 
through the shoal at the head of the pass. The plane of 
** average flood tide" should refer to the low water stage of 
the river, since it is necessary that the full depth should be 
maintained through all seasons of the year. In regard to the 
stability and permanency of the jetties, they consider that in 
general plan they correspond substantially with that designed 
by the Board of 1875, and that Mr. Eads has departed from 
its detailed plans only as experience has shown to be neces- 
sary, and although a small amount of stone has been used 
thus far, the jetties, they say, " except at their sea ends in 
deep water, where some damage has been done, have resisted 
without material injury the floods, storms and waves, and 

and autumnal storms for some portions of the existing 
work." That while the jetties do not exhibit the *' substan- 
tial and permanent work" idtimately contemplated by the 
law, they have been designed and constructed thus far ac- 
cording to its spirit They oflTer the general suggestion that 
the jetties, especially their sea ends, should be loaded more 
heavily with stone and their consolidation hastened. 

And they say further : " We are of the opinion that Una 
enlargement of section at the sea ends and consolidation 
throughout by the application of stone should be undertaken 
at once, and a reasonable progress therein be made the con- 
dition of the second and all future payments." To make a 
compliance with this recommendation the condition of future 
payments would have been a direct infraction of the act of 
concession, which left Mr. Eads entirely " untrammeled in 
the location, design and construction " of the works. This 
recommendation caused him to write a letter of remonstrance 
to the President of the Commission, Gen. Barnard, in which 
he stated in eflect that he did not believe he woidd receive a 
single payment on the work unaccompanied with some humil^- 
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iation on his part or unjust condition. (For the detailed 
statements of the Board see Appendix 10.) 

This report, with an extended discussion of the fibrst two 
questions by Gen. Barnard in behalf of the Board, was re- 
ferred to Attorney-General Taft for his legal opinion. His 
conclusions were as follows : 

" 1. That Mr. Eads and his associates are bound by the ex- 
press terms of the said condition, on pain of forfeiture of 
their privileges, etc., to secure a navigable depth of twenty, 
twenty-two, twenty-four and twenty-six feet, within the 
periods prescribed, through the channel over the shoal at 
the head of the pass, and likewise over th? bar at its mouth ; 
that by necessary implication, they are also bound to secure 
a navigable width of the required depth in each instance 
through the channel at each of those points; and that the 
provisions in said condition, as to the depth and width, are 
the only ones of the kind which apply to said shoaL 

'' 2. That the provisions in other parts of the statute requir- 
ing specific depths and widths, varying from twenty feet in 
depth by two hundred feet in width, to thirty feet in depth 
by three hundred and fifty feet in width, relate solely to the 
work at the mouth of the pass. 

* " 3. That the payment of the first and other installments is 
controlled exclusively by the terms of the particular provi- 
sions authorizing such payments ; and that since the speci- 
fied depths and widths mentioned in these provisions have 
reference only to the work at the mouth of the pass, so soon 
as the depth and width required for any such payment are 
obtained, it may then be made, provided no forfeiture has 
been incurred under said condition. 

" Accordingly, the answer I make to your question is, that 
the first installment of $500,000 can be made when the chan- 
nel at the mouth of the pass is twenty feet deep and two hun- 
dred feet wide, although the same depth be not obtained 
10 
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througli the shoal at the head of the pass, if no forfeiture 
shall have arisen by action of Congress^ or without action 
of Congress, as provided in the condition mentioned." 

The deposit of soft mud, which usually occurs in the river- 
bed during the low-water season, slightly reduced the depth 
and width of the channel through the jetties, so that there' 
were several points where it was deficient This contraction 
of the channel occurred before the inspecting officer made 
his survey. The three dipper dredges were brought from 
the head of the pass to enlarge the channel. Unfortunately, 
it was necessary for them to perform considerable work at 
the sea end of the jetties, where they were almost constantly 
exposed to the waves, which made it dangerous and almost 
impossible to work dredges, that required to be anchored to 
the bottom by upright posts. Accidents, delays, and great 
expense were the results. It was not until December 27th, 
that the channel was restored. On account of this delay, 
and the discussion of the legal points at issue, payment was 
not made to Mr. Eads until the middle of February, 1877, 
although he was clearly entitled to it on October 5th, 1876. 
In consequence of this delay, and the want of necessary 
funds, very important works at the head of the passes were 
necessarily postponed, and afterward built at a high stage of 
the river, at a greatly increased expense and loss of time. 

During the interest and excitement attendant upon the 
attempts to secure the twenty feet channel, ar event oc- 
curred, which cast a gloom over the whole work. This was 
the sudden death, by heart disease, of Mr. Bayley, Besident 
Engineer, on December 14th, 1876, at the age of fifty-five 
years. His active and useful life deserves a more extended 
sketch than is appropriate here. As a civil engineer, en- 
gaged in the location and construction of levees and railroads ; 
as a state legislator and a member of the New Orleans Board 
of Health ; as a writer on subjects of interest and benefit to 
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his fellow-citizens; in all these capacities he exhibited a 
great interest, sound judgment, and a devotion to the best 
interests of his fellow-men. His long experience and ex- 
haustive studies in the hydraulics of the Mississippi Biver, 
brought to the question of deepening the mouth of the river 
a most valuable assistance. During the inception of the 
jetty enterprise, his able articles in the public press and his 
letters to members of Congress, ably written, with strong 
arguments and facts clearly put, had great influence in the 
selection of the jetty plan for the improvement. 

When the construction of the jetties commenced, his coun- 
sel both in regard to general methods and the details of the 
work were invaluable. He was most intensely interested in 
the success of the jetties, on which he had publicly staked 
his reputation as an engineer. Mr. Eads cherished for him 
a most affectionate regard, and the highest respect as an en- 
gineer, and he spoke the sentiments of all Mr. Bayley's as- 
sociates on the works, when, on being presented with the 
certificate of the United States Inspecting Officer, stating 
that a channel twenty feet deep and two hundred feet wide 
existed, he said, " My only regret is that Mr. Bayley could 
not have lived to share in our glorious success.*' 

Soon after the death of Mr. Bayley, Mr. Corthell was pro- 
moted to the position of Besident Engineer, and Mr. Schmidt 
to that of Chief Assistant Engineer. 

In the following year the construction work at the jetties 
consisted mainly in raising them by mattress and willow 
work ; by consolidating them, especially near the sea ends 
with large quantities of stone, and by the construction of 
wing dams for confining the current The mattress work 
over the whole line of jetties had become considerably com- 
pressed by its own weight and that of the sediment lodged 
in it, and the rock placed upon ii In many places the sub- 
sidence had become so great that the depth of water flowing 
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oyer the jetty was from two to three feet. The mattresses 
were generally, howeyer, so near the surface of the water 
that it was impossible to float another tier over them. Vari- 
ous plans were resorted to for raising the jetties aboye the 
surface of the water. 

First. — ^By building mattresses upon the ways onshore, 
towing them to their location, and then at high tide, by 
means of a steam pile-driyer, raising one side of the mattress 
and forcing it to its place against the guide piling. 

Second. — ^By building mattresses on ways, constructed on 
a decked barge. These ways, about one hundred and fifty 
feet in length, were built of round pine piles spaced six feet 
apart on the deck of the barge, and at right angles with the 
edge on which they rested, and which they oyerhung about 
twenty-fiye feet, and to which each pile was hinged. The 
butts of the piles were firmly fastened together. The mat- 
tress, often one hundred and fifty feet in length, twenty-five 
feet in width, and two feet thick, was built on these ways. 
The barge was then towed to the place required ; a latch that 
secured the butts of the piles to the deck of the barge was 
''let go;" the overhanging ends dropped suddenly on the 
jetty, and the mattress was thus launched to its place. The 
barge was then pulled away by the tug, the piles drawing out 
from under the mattress. The butts were latched down again 
and the barge was towed to Port Eads for another mattress. 

Third. — By building mattress work in place on the jetties. 
This was done by first cutting hickory pins in lengths to suit 
the irregularities of the top of the jetty, and inserting them into 
the cross-binders of the old mattresses. The willows were 
then placed between the pins in the same manner as when 
built on the ways. Several thousand lineal feet of the jetties 
were raised in this manner, and well loaded with rubble 
stone. 

Fourth. — ^By building mattresses on skids laid across wal* 
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ing timbers, which were fastened to the river and sea rows of 
piles. This kind of constmction was adopted for raising the 
end of the east jetty, which had settled from five to nine feet 
below the surface of the water. When two or three hundred 
lineal feet of mattress work had been constructed on these 
skids, the latter were pulled out by the tug ; the mattress 
dropped into the water, on which, while floating, were built 
other courses, until the weight was sufficient to ground the 
mass upon the submerged jetty. It was then securely held 
in place by large quantities of stone. 

The wing dams that had been previously constructed on 
both jetties at Stations 100, 112 and 118 w^e raised to the 
surface of the water by mattresses laid horizontally. A spe- 
cial construction was adopted for those at Station 118, by 
which a broad base and a slope seaward were obtained. 

In all places exposed to the violence of the waves, where 
the top tier of mattress work was liable to be thrown off from 
the jetty during storms, the mattresses were generally firmly 
secured in place by a row of piles, driven close against them 
on the river side, and often by a new row of piles on the sea 
side, wherever a pile-driver scow could be floated. Near the 
ends of both jetties the mattress work was still more firmly 
secured by heavy timbers placed across the jetties and bolted 
to the piling. 

Many new wing dams were constructed, the space between 
the river ends of two opposite wing dams being generally 
about six hundred and fifty feet, though at some points less 
than six hundred feet On the 24:th of July, 1877, twenty- 
nine wing dams in all had been buili Some extraordinary 
effects on the channel were produced by these structures, 
which we will describe more in detail. 

On account of the wide expanse above the head of the 
west jetty, the current produced but little effect upon the 
hard clayey bed. The width between the east jetty and the 
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west shore line varied from fourteen hundred feet at Station 
26 to sixteen hundred feet at Station 40. In order to conoen- 
trate the flow of water over this space, wing dams were built 
in pairs at Stations 26, 30, 35 and 38 from the east jetty and 
from the west shore. Those built from the west shore ex- 
tended into the channel about one hundred and fifty feet be- 
yond the line of the west jetty. They narrowed the water- 
way to about five hundred and seventy feet This work was 
done in the fall and winter of 1876. During the flood season 
of the following spring the effect of these wing dams was as 
follows : The channel from Station 26 to Station 40 improved 
rapidly, but the more marked effect of this concentration was 
seen below the head of the west jetty, where there had been 
no confinement of- the waterway, and the channel was nearly 
nine hundred feet wide. In April the maximum depth in 
the channel was thirty-three feet ; on May 25th, it had in- 
creased to seventy-five feet, and a remarkable enlargement 
laterally had taken place. On July 5th the depth was ninety- 
five feet and the width of the basin thus formed was nearly 
eight hundred feei 

In order to investigate the causes of this peculiar phenom- 
enon, float lines were run on June 26th from Station 26 to 
Station 66. The river at the time was at the flood stage of 
that year, the reading on the Carrollton gauge being about 
eleven feei 

Slope observations were made at the same time between 
East Point and Station 60. These were made by noting the 
surface of the water on gauges set at various points on the 
east jetty by careful leveling. These readings indicated that 
between East Point and Station 30 the fall per mile of the 
surface of the water was about four inches, between Station 
30 and Station 37 eighteen inches per mile, while from Sta- 
tion 37 to Station 60 the surface was nearly level. The re- 
sults of float observations agreed very closely with the slope. 
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The average velocity of the central thread of the current 
from Station 30 to 50 was nearly three hundred feet per 
minute ; beyond that point the force of the current was en- 
tirely broken. The floats moved in nearly parallel lines from 
Station 30 to Station 40, from which point they converged 
rapidly, xuxtil at Station 50 the greatest width between two 
floats was not over one hundred and thirty feet, except those 
that were caught by the strong eddies that existed on either 
side of the straight current, and were often moved quite rap- 
idly up stream, the eddy giving tiiem a circular direction, 
drawing them into the straight current several hundred feet 
above their point of departure from ii 

These strong eddies and the vortices caused by them were 
plainly seen, and the line of demarkation between them and 
the straight current was very distinct to the eye. 

The effect of these wing dams was in accordance with 
the established principles of the " vena contrada^'' the con- 
tracted vein, of Newton, and very clearly illustrates those 
principles on a large scale. It also illijstrates the extraor- 
dinary force of an eddy current ; for although the velocity of 
the current in these eddies was not in some instances over 
thirty feet per minute, yet on account of its circular motion 
it widened this great basin rapidly, until encroaching upon 
the west jetty it undermined the foundation of the mattresses 
and caused a crevasse to break through the solid wall of the 
jetty about one hundred and fifty feet wide, with a central 
depth of thirty feet on the sunken mattresses. This crevasse 
being caused by an eddy current, and not by a head of water, 
extended but a short distance beyond the jetty and was 
easily closed by mattress work. Using the elements as we 
found them, namely the mean velocity, volume, and the width 
of the straight current, we find by calculation, that a depth 
of ninety-five feet should have existed, and this was the maxi- 
mum depth observed. The river floods subsided in August. 
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and daring the fall a deposit took place in the deepest part 
of the basin, decreasing the depth to about seventy-fiTe feet 
This deposit, however, was very soft, the sounding lead sink- 
ing into it several feet 

During the flood season of 1878 the material deposited in 
the basin was quickly removed ; the eddies on either side bo- 
came stronger even than they were during the previou3 
year; the straight current was brought into still narrower 
limits, and a depth of one hundred and fourteen feet was 
reached. The effect of this great disturbance upon tiie chan- 
nel was very injurious, heavy deposits of sand being made at 
various points from Station 80 to the crest of the bar. Tha 
object for which the wing dams were built having been ob- 
tained, namely, the deepening of the channel opposite them, 
they were removed back to the line of the west jetty — ^thuB 
increasing the width of the channel one hundred and fifty 
feet above Station 40, and remedying the evlL 

This basin gave an opportunity to investigate the question 
of the stratification ^f the material comprising this portion 
of the bar. An instrument was made, weighing about eighty- 
five pounds, which had a sharp steel point for penetrating 
the material at the bottom, when dropped from the launch. 
This point was fitted into a two and one-half inch gas pipe, 
about eight inches long. In the side of the point was an 
opening about two inches square with a projecting lip on the 
lower edge to catch the material when the sounder was 
drawn up. This short piece of gas pipe was screwed into 
another piece about two feet long, so that when the cavity 
was filled the point could be unscrewed from the longer piece 
and the material removed. A mass of lead was run about the 
gas pipe to give it weight sufficient to strike the bottom 
with great force. To hold the point downward while falling, 
a white pine post about two and one-half feet long was fitted 
into the gas pipe and secured to it firmly by side straps of 
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iron. A ring with a half-inch rope attached was fastened in 
the end of the post and the machine was dropped from the 
side of the launch, the rope running through a sheave, set in 
a post about five feet above the raiL The material brought 
from the different localities and depths was dried, then 
pounded up, if clay, and sprinkled on gummed paper. A sur- 
vey was made at the time of making these observations. The 
chart of this survey when compared with previous charts 
gave the data for making a sketch showing the line of de- 
markation between original material and that on any areas 
over which shoaling may have taken place since the jetties 
were commenced, and on which new deposits must have been 
made. On the sketch the points from which the specimens 
were taken were located and noted according to whether the 
material was clay, sand, mud, half clay, or half sand. On 
this chart a characteristic curve was drawn at twenty-six feet 
depth, as the line between clay and sand seemed to be ap- 
, proximately near this leveL A record which was kept of the 
depth at which each kind of material was met by a dipper 
dredge working at Station 22, shows that the line between 
sand and clay at that locality is at about twenty-eight feet 
depth. 

The size of the sand particles, as ascertained by the sedi- 
ment observations of Captain Brown, United States Engi- 
neers, varies from one-one thousandth of an inch to one-fif- 
tieth of an inch in its largest daimeter, the latter size being 
yeiy rare. It is really a fine mineral silt with a small admix- 
ture of alumina. 

The pockets of clay, so called, are no doubt very similar 
to the material found in the '^ mud-lumps,'* which, according 
to a careful analysis made by Captain Brown, is composed 
of the following ingredients : 
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Silica 58.00 parts. 

Alumina 29.67 

Lime and its Salts 5.34 

Magnesia 3.50 

Iron and its Salts • 2.46 

Common Salt ... 4 1.00 



Total 99.97 

The hardness and supporting power of the material from 
the surface to twenty feet depth, is seen from the record of 
the piles driven on the line of the jetties. 

The average residts are as follows : 

Weight of hammer 3000 pounds. 

Its average fall 19}^ £eei 

Average number of blows 80 

Average depth driven 19^^ feet 

Average distance driven at last blow .... | of an inch. 

This is the record of the piles driven along the whole 
length of the west jetty ; and the record of those driven on 
the east jetty show nearly the same character of materisJ. 



CHAPTEB TTTT. 

FINANCIAL EMBABBAS8MENTS — ^DESCRIPTION OF THE DBEDGE-BOAT 
G. W. B. BAYLEY — ^TWENTY-TWO FEET CHANNEL SECURED— BE- 
POBT OF COMMISSION — C0NGBE8SI0NAL ACTION. 

The financial embarrassments with which the v/firk was 
hampered during the spring and summer of 1877, not only 
rendered its further prosecution difficult, but its completion 
doubtful, in the minds of the majority of those interested in 
it. The amount of construction work done and its great 
cost was far beyond what the concurrent channel results 
indicated. The five hundred thousand dollars received from 
the goyemment in February had all gone to pay pressing 
indebtedness, and to meet obligations and claims that could 
no longer be put otL It was necessary again and again, 
month after month, to renew notes and extend the time of 
payment for bills of material Arguments, and appeals even, 
were often necessary to obtain the renewal of favors already 
granted so many times. 

The fickle channel at the sea end of the jetties made these 

financial labors still more arduous, and their result more and 

more uncertain. It was a very discouraging period in the 

history of the enterprise. The most strenuous exertions 

had been put forth by Messrs. Eads and Andrews to raise 

the necessary means to meet the pay rolls and incidental 

expenses, but now every available source was exhausted ; the 

pay rolls were two months overdue, while the construction of 

very extensive and expensive work, at the head of the passes 

155 
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especially, was imperatively necessary not only to obtain the 
required channel into the pass, but more important still, to 
restore to it the yolume necessary for the more rapid de- 
velopment of the jetty channel 

The financial depression at last became so great, that 
Messrs. Eads and Andrews, who had gone north for the pur- 
pose of making the necessary arrangements for money to 
carry on the work, telegraphed Mr. Gorthell, the Besident 
Engineer, on August 7th, as follows : " Discharge the whole 
force except those necessary to protect property, unless 
they are willing to work for certificates, payable on receipt 
of the twenty-two feet payment" All the employees were 
immediately summoned to appear at the office ; the situation 
was briefiy explained to them, and without any attempt at 
persuasion, those who were willing to remain on the condi- 
tions named were asked to come forward and sign an agree- 
ment to that effect It was a gratifying proof of confidence 
in the work on the part of these men, that only two out of 
the seventy-six refused to accept the terms. The fairness 
with which they had been treated; the promptness with 
which, until now, they had received their monthly pay ; the 
evidence of final success, which they saw in t£ie steadily 
unp^^g chapel, ^i.^ co™ Jt ,igM fl»t .UU, J 
their eyes in the rush and whirl of the swift waters, as they 
cut their way through the sand and clay to the deep waters 
of the gulf, and more than all, the interest in and devotion to 
the work on which they had been so long engaged ; all these 
reasons made them nearly unanimous in their resolve to 
remain. 

The scene that was witnessed at Port Eads on that sultry 
afternoon in August, was extremely interesting and exciting. 
Little did the great valley realize that its vast commercial 
interests were being advanced by a few laboring men at the 
mouth of the Mississippi Biver, to whom great credit should 



EFFECTS OF WING DAMS. 157 

be given for the devotion to duty and faith in the ultimate 
Buccess of the jetties exhibited by them in the calm and 
determined spirit with which they came up and signed that 
compact 

Although the jetties were generally raised to the height of 
average flood tide, they were by no means impervious to the 
flow of water. Through the openings of the mattresses the 
head of water forced a strong current. Ploat observations 
showed that at least thirty per cent, of the volume passing 
. ** East Point " was lost through and over the mattress work 
before reaching the sea end of the jetties. It was evident « 
that, to secure the full benefit of the confined current, the 
interstices of the mattresses must be closed by the consolida- 
tion of the works, but more especially by inducing the river 
to deposit or bank up its sediment along the slope of the jet- 
ties. The latter result was slowly, but very effectually ob- 
tained by the wing dams. They did not stop the entire flow 
of the current ; they simply checked it, turning the larger part 
into the jetty channel and passing the remainder with the 
sediment in suspension through the meshes of the tilted 
mattresses with a feeble current, which, unable to hold up 
the suspended matters, dropped them behind the dams and 
along the jetties. This process, carried on continually 
through the period of high river, slowly built a batture or 
bank against the river side of the jetties, rising higher and 
higher, until in many places the surface of the water was 
reached. 

The same effect was seen on the sea side of the jetties as 
far seaward as Station 80 on the east jetty and Station 95 on 
the west jetty. Each season showed new deposits of this 
kind, and every cubic foot of material thus deposited against 
the jetties helped to hold back in the channel, for its devel- 
opment, the waters that otherwise would have escaped and 
become useless. 
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By the 30tli of July, while no increase of depth was seen 
on the outer bar, the channel had improyed so much that 
twenty-two feet in depth by two hundred feet in width could 
be carried from " East Point " to Station 105, or ninety per 
ceni of the whole distance through the bar. The least width 
of the twenty-one feet channel was two hundred and fifteen 
feet, and only four thousand cubic yards of material remained 
in the way of a channel twenty-two feet by two hundred feet 
Hoping to remove this obstruction by the ordinary means, 
Kimball's dipper dredge, on September 22d, was fitted up and 
set at work at the sea end of the jetties (where nearly all the 
work was to be done) with good prospects of success at first, 
but, stormy weather intervening, the sea became too rough 
for a dredge of this kind, and after several weeks of unavail- 
ing efforts to work against the elements, the attempt was 
abandoned. 

To meet such an emergency as this, and to provide for the 
future maintenance of the channel, Mr. Eads constructed a 
dredge boat, which in general plan and in most of its details 
was his own invention, and which combined all the requi- 
sites demanded of a dredge compelled to work in deep water, 
in a strong current and in the sea-way often found at the end 
of the jetties. It was evident that for some time to come, at 
least imtil the final development of the channel, two condi- 
tions were at any time liable to arise to require a change to 
be made in the channel by artificial means. 

First, — ^A channel much deeper than required but too nar- 
row. 

Second. — ^A channel of greater width than was necessary 
but of too little depth. 

In other words the current might recover the full section 
required for its wants, but such a section might not conform 
to the exact dimensions in depth and width demanded by the 
legal and arbitrary specifications of a Congressional enact- 
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tnent, so that, without some means of increasing sliglitlj the 
depth and width at certain points, although a few yards only 
of material should need to be removed, the payments both 
for obtaining and maintaining the channel might be delayed 
for months as they had been in this case. There is no doubt 
that on the 20th of September, two days' work by a suitable 
dredge would have secured the twenty-two feet channel. 

The new dredge-boat constructed at Pittsburg, Pa., by D. 
W. C. Carroll & Co., and named " 0. W. B. Bayley^^^ ar- 
rived at Port Eads November 15, 1877. After some delays 
in making necessary alterations, she commenced work on the 
22d. 

Peculiar conditions which exist at the mouth of the jetties, 
already alluded to, render the use of a dredge-boat which 
can buffet the waves a necessity — the ordinary dredge-boat 
used in still water would be almost useless for the purpose. 
It was for this reason that the dredge-boats Macadester and 
Essayons were designed. 

These boats had been for several years in operation in 
Southwest Pass and Pass k Loutre. They operate by having 
the propeller arranged to be lowered below the line of the 
keel, where it stirs up the mud and sand, and the current 
from the propeller is thrown against a sheet iron shield, 
which causes it to rise to the surface of the water, charged 
with the deposit from the bottom. 

The theory upon which they work is based on the assump- 
tion that the current will carry to sea the sediment which is 
thrown up into it The theory upon which Mr. Eads based 
his plans at the mouth of the South Pass is founded on the 
assumption that rivers flowing over deposits of silt, which 
deposits they have made themselves, are continually charged 
with a quantity of sediment proportional to the velocity of 
the stream. Hence, if the water be already charged with its 
normal quantity of sediment, any additional amount thrown 
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up into the stream will quickly fall to the bottom again, and 
therefore dredges operating on the plan of the Esaayons and 
Maoadester. cdkjx only deepen a bar of any considerable length 
by repeatedly throwing up near the surface of the stream the 
sediment which the propeller disintegrates at the bottom. 
This principle was well illustrated by the fact that the 
dredge-boats were only operated during the ebb-tide, when 
the current is the strongest, and when it has not had time to 
gather up from the bottom the additional quantity of sedi- 
ment which it is then capable of supporting in suspension. 
It was to be expected, therefore, that the plan of the BayJey 
would be entirely different in principle from that of the gov- 
ernment dredge-boats. 

In the case of the Bayley, the water is made the vehicle of 
transporting the deposit from the bottom of the river 
through a large suction pipe and a powerful centrifugal 
pump, into capacious tanks built in the body of the boat, 
which transports the dredged material to back of the wing 
dams or out to the deep water in front of the bar, where it is 
discharged through the bottom of the tanks. 

The principal obstacle which has interfered with the suc- 
cessful pumping of sand or silt from the beds of streams, has 
arisen from the difficulty of proportioning the quantity of 
solid matter to the volume and velocity of the stream which 
is made to transport it. A given volume and velocity of 
water through the suction-pipe is capable of sustaining in 
suspension a definite amount of solid matter. If too great 
an amount of solid matter be admitted into the suction-pipe, 
the stream is unable to transport the excess; the pipe be- 
comes dogged, and the pump ceases to throw either water or 
sand. 

To remedy this difficulty, the end of the suction-pipe 
which rests upon the bottom of the river is curved into the 
form of a flat scraper, four feet in width, which is armed with 
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a steel plate, formiDg a bit, which may be fairly compared to 
the bit in a carpenter's plane. To prevent this bit from mak- 
ing too deep a cut in the sand, the end of the pipe is sup- 
ported on a horizontal plate, which rests upon the sand in 
advance of the bit or scraper. To insure the proper quan- 
tity of water in the suction-pipe with the sand, the horizontal 
plate just described forms the bottom of a water chamber, 
into which the water is admitted from above on both sides 
of the pipe. This water is drawn into the suction-pipe 
through a narrow opening as wide as the scraper. The end 
of the suction-pipe, therefore, is continually scooping in a 
stream of sand four feet wide, and a stream of water of the 
same width, immediately above the sand« The cut made in 
the sand is eight or ten inches deep. The water enters about 
three inches in depth of stream, and the sand, which is pass- 
ing in over the top of the scraper, is therefore kept fluid by 
the water. T^e scraper is designed to be moved at a speed 
of from ten thousand to fifteen thousand feet per hour. 

The centrifugal pump in the Bayley is the largest one of 
the kind ever constructed in the United States, and is known 
as the Andrews Cataract Pump. It was built by Mr. Joseph 
Edwards, 14 Water Street, New York, on the patent of Wm. 
D. Andrews, and is of the same character as the two which 
furnished the* magnificent cataract, which our readers will 
remember to have seen at the Centennial The one in the 
Bayley is twice the capacity of the two referred to, combined. 
The fan is six feet in diameter, and three feet wide. This is 
driven by an eight-inch steel shaft, actuated by two engines, 
each twenty inches stroke, and twenty-four inches diameter 
of cylinder. The steam is supplied by four four-flued steel 
boilers, each twenty-six feet long, and forty-two inches in 
dianieter. The pressure allowed upon them by the United 
States inspecting officer was fixed at one hundred and fifty- 
nine pounds per square inch. The working pressure is, how- 
11 
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ever^ limited by Mr. Eads to one hundred and iwentj-five 
poimds, to insure additional safety. All the engines exhaust 
their steam into a large surface condenser, in which a twenty- 
six inch vacuum is maintained. The boilers are placed for- 
ward of the tanksy in the hold of the boat. 

The suction-pipe is twenty-seyen inches in diameter, of 
one-quarter inch wrought iron. It is attached to the hull of 
the boat, in a recess four feet wide, which extends &om the 
stem twenty -five feet forward. It joins the boat immediately 
above the bottom, and is attached to it by a universal joint 
of peculiar construction, not being hemispherical The ball 
and socket joint for pipe of such size, with the lateral and 
vertical movements to which it would be subjected, became 
so unwieldy in size as to necessitate the present novel device, 
which is the subject of one of Mr. Eads*s patents on the boat. 
This joint admits of a motion of the pipe of sixty degrees in 
any direction ; that is, thirty degrees from t^ie line of the 
axis when straight, without the area of the pipe in the joint 
being reduced by this deflection. 

The working position of the suction-pipe for twenty-six 
feet of water, is an angle of about thiriy-five degrees from 
the horizontal When the dredging ceases, the end of the 
suction-pipe is raised up above water, and securely housed 
under a fan-tail extension of the main deck of the boat, which 
projects some fifteen feet beyond the stem-post. The dis- 
charge pipe is thirty inches in diameter. 

The pump stands just forward of the universal joint ; the 
center of the shaft is exactly four feet above the boat's bot- 
tom, and the engines which turn the shaft stand about eight 
feet forward of the pump. A few feet forward of these en- 
gines the tanks commence. These are sixty feet long and 
nineteen feet wide, and the tops of them are twelve feet above 
the main deck of the boat, the boat having ten feet depth of 
hold, and thirty-two feet beam. 
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The tanks are divided into four compartments, each of 
which terminates in a hopper at the bottom, having an open- 
ing four feet in diameter through the bottom of the boat 
These openings are closed by valves of similar diameter, 
having a vertical rise and fall of thirteen inches. Each valve 
is suspended by a single rod in its center, which is attached 
to a hydraulic jack, six inches in diameter, firmly secured in 
the upper portion of the tank on a strong oak timber. The 
power of the jack is regulated to twelve and one-half tons, 
which insures close fitting of the valves. The jacks are ex- 
ceedingly simple in construction, and are all four supplied 
by a hydraulic ram, which is a modification of the Cameron 
pump, first designed by Mr. Eads in the construction of the 
St. Louis bridge. The steam piston of the ram is seven 
inches in diameter, while the plungers are but two inches, 
and are simply extensions of the piston-rod, running into a 
strong horizontal pump-chamber, at each end of the steam 
cylinder. By this arrangement, a constant pressure of about 
one thousand pounds to the square inch is always ready to 
be used in closing the valves of the tanks. The ram being 
automatic, remains at rest with the steam pressure upon it, 
until one of the valves is opened at either one of the hydrau- 
lic jacks, when it immediately supplies the quantity of water 
needed in the jack. To facilitate the discharge of the sand 
from the tanks, a powerful Cameron pump is placed on board, 
the suction-pipe of which is nine inches, and the discharge 
pipe six inches in diameter. This supplies two jets, of one 
and one-quarter inches diameter, near the bottom in each 
hopper. 

It is sometimes desirable to discharge the dredged mate- 
rial from the centrifugal pump, not into the tanks, but on 
either side of and at a distance from the boai For this pur- 
pose two discharge pipes are provided, one on each side of 
the boat, which can be swung out from it by means of a der- 
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rick, and throngh which the sediment may be carried and 
discharged from the side of the boat. The discharge pipe 
of the pump is arranged so as to connect, by a curved joint 
of pipe, with either of these outside discharge pipes, or with 
the central pipe leading into the tank. The boat is built 
entirely of iron, and is considered a very superior job. It is 
about two hundred feet in length over all, and is propelled by 
two horizontal engines, each seven feet stroke, and twenty-one 
inches diameter, turning wrought iron shafts with wrought 
iron wheels, twenty-five feet in diameter. The paddles are 
of wood, eleveif feet long, and fourteen inches wide. The boat 
is surrounded by an iron bulwark, about thirty inches high, 
set back five and a half feet from the side of the huIL The 
tanks have an estimated capacity of six hundred and fifty 
tons of dredged material and water. Two overflow gates are 
provided for the tanks, which allow the water to escape when 
they are filled to the overflow level, the sediment settling to 
the bottom. The pump raises one hundred and thirty tons 
of water per minute, twelve feet high. The boat draws about 
five feet, with coal on board ready for work. The engines 
were non-condensing engines at first, and those that drove 
the pump had oscillating cylinders, twenty by twenty inches. 
These were defective, and were exchanged after the first year 
for the present ones, and condensing apparatus was added. 
Since these alterations the boat has given entire satisfaction. 
Her total cost was a little over one hundred and fifty thou- 
sand dollars. 

To avoid turning the boat at the end of each trip, she is 
provided with a rudder at the bow, and one on each of the 
two parts of the hull at the stem, where it is divided, to 
enable the suction-pipe to be housed. The dredging is done 
by moving the boat through the channel, down stream, at 
about two and one-half miles per hour, with the scraper 
down. As soon as the tanks are filled the scraper is raised, 



TWENTY-TWO FEET CHANNEL. 165 

and the boat proceeds with her load to the place chosen for 
damping it About two-thirds of the time is lost in dump- 
ing and returning to position. The tanks are usually filled 
in from six to eight minutes, about one-half the contents 
being dredged material. In sand, she will easily excavate in 
this way three thousand five hundred cubic yards in ten 
hours, and in mud five thousand cubic yards. If steadily 
pumping and discharging the material overboard, without 
going with her burden to dump it elsewhere, she raises it at 
the rate of ten thousand five hundred cubic yards of sand, 
or fifteen thousand cubic yards of mud, in ten hours. 

The Bayley is especially adapted for her peculiar work, 
and is superior to the powerful dredges used on the Clyde, 
at Glasgow, for a similar purpose^ and under somewhat simi- 
lar conditions, and which have been considered the best in 
the world. They have an endless belt, on which are a great 
number of buckets or scoops, which, passing through a recess 
in the hull of the boat, dig into the bed of the river, bring 
up the material, and discharge it into tanks. Their maxi- 
mum performance in good material, in ten hours work, is 
about twelve hundred cubic yards. 

A survey, made on the 15th of December, showed that a 
channel twenty-two feet deep, and more than two hundred 
feet in width, existed from the deeper water in South Pass, 
to the deeper water in the gulf. 

The certificate of Captain Brown was given on the 17th, to 
confirm which, and to decide certain questions for the Sec- 
retary of War, a commission composed of Gtens. J. G. Bar- 
nard and H. G. "Wright were instructed to proceed to Port 
Eads to make the necessary examinations, and answer the 
following interrogatories. 

First — "What depth and width of channel have been 
secured through the South Pass of the Mississippi Biver, 
to deeper water of the Gulf of Mexico?" 
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Second. — ^' Has such depth and width of channel been ob- 
tained by the action of such jetties and auxiliaiy works, as 
are contemplated by the terms of the act of Congress afore' 
said ? " 

Third. — '' Are the jetties and anxiHarj works constructed, 
or in process of construction, permanent, sufficient, and thor- 
oughly substantial, within the meaning of said act of Con- 
gress ? " 

FourtL — "Have the conditions prescribed in said act of 
Congress been fully complied with by said James B. Eads, 
in so far as he has proceeded with the work?'* 

Fifth, — "Is James B. Eads, in your opinion, entitled to 
receive the five hundred thousand dollars, which, by the 
terms of said act, was to be paid him, when, having fully com- 
plied with the conditions prescribed by said act, a channel 
twenty-two feet in depth, and two hundred feet in width, shall 
have been obtained by the action of said jetties and auxiliary 
works ? " 

In their report, dated Port Eads, January 5th, 1878, made 
after carefully examining the works and directing a survey, 
they confirm the statement of Captain Brown, and further 
state in answer to the first interrogatory, that the twenty-two 
feet channel at the jetties, between the South Pass and the 
Gulf of Mexico, varies from two hundred feet in width to 
more than five hundred feet, and that a practicable channel of 
22.4 feet exists through the whole extent of this portion of 
the pass ; that at the head of the pass a channel two hundred 
and sixty-four feet wide and twenty-two feet deep exists, 
with a practicable channel of twenty-three feet, and that in 
the main body of the pass no material changes have occurred 
since the survey of the United States Coast Survey, in 1875, 
which statement conflicts with that made the previous year 
by Major HowelL In answer to the second interrogatory, 
they discuss the question of dredging as an auxiliaiy. They 
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refer to fhe report of Humphreys and Abbot, and to the re- 
port of the Board of 1874^ in both of which dredging is 
recommended, as a necessary accessory to jetties. The act 
tinder which the jetties were constructed clearly intends that 
jetties and auxiliary works shall be the effectual agents in ob- 
taining the " wide and deep channel/' but at the same time 
allows of dredging as a legitimate auxiliary, and they say ' 
"If we look at the actual facts presented by the proscution 
of this work, we find that where two and a half years ago 
there was a bar at the mouth of the South Pass of over two 
miles in extent, measured from twenty-two feet of water in- 
side to the same depth outside, over about half a mile of which 
there was but eight feet of water, a ' wide and deep chan- 
nel* of twenty-two feet depth now exists, and a result inferior 
in physical magnitude but no less in importance at the head 
of the passes has been obtained. And these results are so 
exclusively due to the * jettiea and auxiliary works,' that the 
auxiliary aid of ' appliances,' if in such we include dredging 
machines, is utterly insignificant, consisting mainly indeed in 
a slight widening at two points and widening and deepening 
at a third. By the erosion of the current, due entirely to 
the jetties and their fixed auxiliaries, about two and one-half 
millions of cubic yards of bottom material have been re- 
moved, leaving in its place the * wide and deep channeL' Of 
this amount one million of cubic yards have been removed 
by the same agency since the twenty feet depth on the bar 
was obtained. By the action of the dredge-boats (see Capt. 
Brown's recent report to the honorable Secretary of War), 
from itodve to tvxTUy^eigJd thousand cubic yards have nominally 
been removed by dredging. But it cannot positively be as- 
serted that to the creation of the channel now existing even 
this insignificant amount has been contributed by dredging* 
* * * "We have discussed the point of dredging at much 
length, because we conceive it to be the real one involved in 
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the third interrogatory ; and we conclade by answering that, 
according to the construction above given, the depth and 
width of channel has been obtained by the action of such jet- 
ties and auxiliary works as are contemplated by the terms of 
the act of (Congress." 

Upon the question of permanency, embodied in the third 
interrogatory, they refer to the report of the Board of 1876, 
and state that as far as the works have been constructed, they 
are of such a character as to be both substantial and perma- 
nent when completed according to the design. They answer 
the fourth and fifth interrogatories in the affirmative, after 
which they submit some general views and recommendations, 
mostly referring to the sea-end of the jetties, which will be 
alluded to in a subsequent chapter. 

During the winter and spring the construction work con- 
sisted mainly in consolidating the jetties with rubble stone, 
in building up the low places with loose willows, and in main^ 
taining the wing dams. The progress of the channel devel- 
opment can be traced in the tables in Appendices 6 and 7, 
and by the cross-sections and profile of the bar on Plates Na 
20 and 21. (Facing page 212) 

It became very evident that the maximum depth and width 
of channel prescribed by the act of Congress could not be 
obtained with safety either to the pass or the jetties. The 
specifications were draw^ up for the Southwest Pass, and 
were in every way applicable to it, but in regard to the South 
Pass they were in some respects very severe and entirely un- 
necessary. 

On May 7th, 1878, Mr. Eads submitted a statement to the 
Secretary of War relative to the amount of work executed by 
him, and asked that certain modifications be made in the 
conditions imposed by the act. The grounds on which' this 
request was based were as follows : 

First — The proportion of the entire outlay necessarily ex- 
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pended to secure the present depth had greatly exceeded all 
expectations ; and 

Second. — ^A necessity for relief in the times of the payments 
on account of serious financial difficulties under which he 
was laboring, and without which relief he could not further 
prosecute the work. 

He estimated that he had completed at least eighty per 
cent, of the entire work, and stated that he had received thus 
far only $1,000,000. He asked for a modification in the man- 
ner of the payments and also in the widths of the channeL 

In his argument he alluded to the fa>ct that he undertook 
the construction and maintenance of the work for $692,110 
less than the official estimate of the Commission upon whose 
report the act was passed. He had assumed the whole risk 
of their failure in the face of the predictions of official and 
other experts that they would be unsuccessful, and had taken 
all the risk of their destruction by storms and other causes — 
dangers believed by many to be insurmountable. He had 
not been permitted to improve the pass of his choice, with 
its normal depth of fifteen feet, but had been given one only 
one-quarter as large, with but eight feet depth. In spite of 
natural difficulties and unusual financial prostration, he had 
carried the enterprise to a point where its complete success 
was acknowledged even by its opponents. He had changed 
the little pass into a grand channel of commerce sufficient for 
the largest shipping that visits the port of New Orleans. 
He says further: "We ask no increase in the price of the 
work, nor do we ask to be relieved of the obligations to create 
a permanent channel thirty feet deep through the jetties, and 
that shall be fully as wide as the size of the pass will justify. 
We ask no legislation to retrieve forfeited privileges or lapsed 
concessions, nor the assumption of any risk of outlay for • 
doubtful benfits. We ask simply that a reasonable portion 
of moneys actually expended may be repaid to relieve embar- 
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rassments resulting from proyisions in the law mmsually se- 
vere and oppressive, and which cannot now be retained with- 
out injuriously reacting upon the commercial and industrial 
interests of the country. We have striven to carry through, 
by private means and individual hazard, the largest and most 
important public work ever undertaken by the government; 
and have forborne, under many discouragements, to ask re- 
lief from the stringent conditions of the law until the official 
reports of the most eminent engineers of the government 
have confirmed the public faith in our complete success ; and 
now that sheer necessity compels us to do so, we only come 
after the changing tides of commerce attest the substantial 
benefits already reached, and after the people are assured 
that private enterprise and courage have promptly se- 
cured, at moderate cost, ' an open river mouth,' for the Mis- 
sissippi, in lieu of the more costly and dilatory method 
proposed of a canal with locks. And with this record we ask 
no payments on the work that will not leave in the hands of 
the government an ample amount of our compensation to in- 
sure the entire completion of the jetties." (For the fuU text 
of this letter, see Appendix 12.) This communication of Mr. 
Eads was referred for examination and report to Qeus, Bar- 
nard and Wright. They did not agree with him in his state- 
ment that eighty per cent, of the work was completed, but 
they said : '^ We, as members of the Commission of 1876, 
and as ourselves constituting the Commission of 1877, have 
expressed our opinion that the work is being constructed ac- 
cording to the spirit of the act" ♦ ♦ * «« ^e believe, 
moreover, that the work is now so far advanced and its suc- 
cess so far pronounced, that it is for the interest of the gov- 
ernment and the country, not only to have the construction 
carried on, but pushed with the utmost possible vigor to 
such a point at least as shall insure their security and utmost 
efficiency of action in increasing the capacity of the channeL 
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♦ * * The depths and widths specified as desired by 
the petitioner will fulfill measurably the needs of commerce. 

* * * A draft of twenty-three feet (and it must be borne 
in mind that at the mouths of the Mississippi nearly all the 
depth on the bar can be realized in actual draft) will include 
probably eighty-five per cent of the sea-going vessels of the 
world ; while over the bar of New York harbor twenty-six 
feet is about the maximum for regular traffic, and twenty- 
eight feet (and a small fraction) the maximum ever carried 
over (the case of a war vessel, the Spanish Numomda^ we be- 
lieve)." See Appendix 12. 

Congress was not willing, without further investigation and 
report by the engineers of the government, to fully comply 
with this request of Mr. Eads, but showed its confidence in 
his integrity and in his ability to complete the work, by vot- 
ing at once an appropriation for him, of one million dollars ; 
(five hundred thousand dollars of which was to be expended 
on the work), and by authorizing the President to appoint 
a Commission to report on the progress and probable cost of 
completion of the works, on the results produced and likely 
to be produced, their permanency, and the advisability of a 
ehange in the terms of the contract, in regard to the depths, 
widths, and payments. 

During this discussion in Congress, General Humphreys, 
Chief of Engineers, U. S. A., in a letter addressed to Hoil 
E. W. Bobertson, Chairman House Committee on levees and 
improvement of the Mississippi Eiver, made another attack 
on the jetties, under the pretext of opposing the passage 
of a bill authorizing the appointment of the Mississippi 
Biver Improvement Commission, of which he claimed Mr. 
Eads was to be made president As he alleges, the reason 
for such an extraordinary course on the part of Congress was 
the success claimed to have been achieved by Mr. Eads at 
the South Pass, he endeavors to prove that the jetties are a 
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failure. He states that the bar beyond the jetties has ad- 
vanced, but not as rapidly as he had predicted, on account of 
crevasses, and of the low stage of the river at the flood dur- 
ing the previous three years ; that " the usual flood reading of 
the river at CarrclUon is above f/teen feet ; " that in 1876 its 
highest point was only 12.7 feet, and that 'Hhe broad, thick 
sheet of earthy matter moving along the bottom of the 
passes " during flood river, was not present in any consider- 
able quantity during those years. — (The foundation of this 
argument is destroyed by correcting his statement of facts. 
The records show the following : The average of high water 
marks on the Carrollton gauge for eight years, from 1872 to 
1879, was 12.26 feet. The only crevasses of importance since 
that of Cubits gap, in 1863, was Bonnet Carr^ crevasse, in 
1874, and the average of the high water marks for the two 
years previous was 12.44 feet.) 

He states that the favorable report of Captain Brown, 
in reference to the advance seaward of the bar, was made 
in December, 1877, immediately after a new and powerful 
dredge, designed to work on the newly-grown bar seaward of 
the jetties, had been employed for a month. After giving an 
historical summary of the jetties and their results, he empha- 
sizes the following statement : " TJie foregoing historical sum" 
mary sujfficieifdly proves that the results actually attained at the 
South Pass disprove the views advanced by Mr, Eads^ and conr 
firm those of the engineer department, Henoey any daim that he 
should be intrusted vnth the control of the Mississippi River ^ in so 

m 

far as it rests upon the results thus far achieved by him, has no 
proper basis" (For the text of this letter, see Appendix 13.) 
This extraordinary letter of General Humphreys was re- 
viewed by Mr. Eads, in a letter addressed to Hon. Mr. Rob- 
ertson. He states that the only bill reported in the House 
provides, that three of the five engineers shall be taken from 
the army, and that one of these three shall be president of 
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the Commission. He quotes from reports of Captain Brown 
to show that no such advance of the bar has taken place as is 
stated by Gen. Humphreys, but that, on the other hand, in 
the report of August 1st, 1877, in which Gen. Humphreys 
claims to find the proofs of his statement, the following Ian* 
guage occurs : *^ Averaging, the twenty feet curve has receded 
about two hundred feet; the thirty feet curve about three 
hundred feet ; the forty feet curve has remained nearly sta- 
tionary on the whole." These curves indicate the form or 
contour of the outer slope of the bar. He also shows, from 
the same report, that the entire area, for a distance of a mile 
from the end of the jetties, lying in the track of the river 
discharge, has deepened on an average one footj three and 
seven-tenths inches. The Commission of Engineers ap- 
pointed to decide, among other questions, that of the admissi- 
bility of dredging refers for authority for so doing to the 
opinion of Gen. Humphreys, expressed in the Physics and 
Hydraidics of the Mississippi Biver, and they state that the 
amount of dredging done at the jetties is '* utterly insignifi- 
cant." 

Mr. Eads quotes the following paragraph from Gen. Hum- 
phreys* letter : " Yet the facts exhibited by the reports of 
the officers inspecting the South Pass, show that the views 
expressed by many engineer officers, the chief of engineers 
among them, that a new bar would form at the sea end of 
the jetties, and that it would extend into the sea more rapidly 
than the old bar, are correct, even during the changes going 
on under the scouring power of the jetties, aided by dredg- 
ing between and seaward of them." By extracts from the 
reports of the XJ. S. inspecting officer and the Commission 
of distinguished engineers, Mr. Eads clearly disproves the 
foregoing statement, and says : " I have shown conclusively, 
from the official reports on the jetties, that there has been no 
advance of the bar ; that it has not been necessary to extend 
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them, and that there has been no shoaling in front of them;** 
and he farther states, that instead of having to advance the 
jetties six hundred and seventy feet every year, as predicted 
by GeiL Humphreys, they are two hundred feet shorter than 
they were originally located. 

In closing his forcible and convincing argument, he says: 
*' In absolute defiance of the plainest official evidence to the 
contrary, Gten. Humphreys makes the astonishing statement, 
that *the results a/dvaUy aMained at the South Pass^ disprove the 
views of Mr. Eads, and confirm those of the engineer deparir 
meni;' while the safety and ease with which the heaviest 
draught ships already use the jetty channel, and the immense 
benefits resulting to commerce should convince even him of 
the wisdom of the government, in rejecting the advice of the 
chief of engineers, when deciding on the problem of improv- 
ing the mouth of the Mississippi Biver." (See Appendix 14 
for full text of this letter.) 



CHAPTER XIV. 

HEAD OF TEE PASSES — ^WOBES DESCEIBED — FINAL BESULTS .OtVEN, 

1877 TO 1879. 

In retumiBg to the description of the works at the head of 
the passes, a brief resum^ will be giyen of the works con- 
structed previous to the spring of 1877, and their attendant 
results. 

If'irst. — The construction of the East Dyke and its results. 

Second. — The construction of Dam No. I., Island Dam, and 
Lighthouse and Island Dykes, that marked the lines of the 
channel, and 

Third. — ^The extension of these dykes, and then, in order 
to restore the volume diverted by these works, the construc- 
tion of Southwest Pass SilL 

The remarkable improvement of the channel through the 
shoal attested the wisdom of the plan adopted. 

As soon as the .necessary funds were obtained from the 
government, a sill was also constructed across Pass k Loutre. 
Later in the work, as the results showed it to be necessary, 
the plan was still further extended by raising the sill across 
Southwest Pass ; by the construction of Upper Dam, about 
two thousand feet above Dam No. L, by the extension of 
Island Dyke up stream to connect with this dam, and down 
stream to connect with the island, and by rebuilding the ex- 
tension up stream of Lighthouse Dyke. An examination of 
Plate H will show the location of all these works. 

The various works constructed from the spring of 1877 to 
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the completion of the work in July, 1879, will now be given 
in the order of their construction, and the final results will 
be described. 



PASS 1 LOUTEE SILL. 



The location of this sill and its alignment were determined 
by float observations, with a view of presenting a line at 
right angles to the curreni The first mattresses were laid 
on March 31, 1877, and were connected with the old founda- 
tion mattresses at the up-stream end of East Dyke. The con- 
struction of this work was attended with greater difficulties 
than any other ; for the mattresses were laid at flood river, 
the Carrollton gauge reading 7.5, when the work commenced, 
and reaching 11.0 before it was finished. 

The process by which the mattresses were placed was sim- 
ilar to that employed on the Southwest Pass silL For about 
one-third of the distance guide piling was used for the lower 
edge of the mattresses, with a waling strake stirruped to it^ 
but it was ascertained later that the mattresses sank much 
more freely by using the side piles only. The size of the 
mattresses was at first 70' by 40' by 2', but the river continu- 
ing to rise, it was found impossible to handle mattresses of 
these dimensions, and the width was reduced to twenty-five 
feet. 

The water was from twenty-eight to thirty feet in depth ; 
the current was at least three miles an hour, and its velocity 
imcertain, on account of the irregular fluctuations of the tide ; 
the piles, on which the whole success of the work depended, 
were unfortunately weakened by age ; large masses of drift- 
wood often collected above the guide piling or endangered 
the stability of the anchorages by striking against them; 
the mattresses were unwieldy masses containing about five 
thousand six hundred cubic feet, with a vertical surface of 
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eighty square feet presented to the current ; the unsupported 
guide piling, and even the anchorages that were stiffened in 
every possible way, swayed back and forth in the strong 
current ; all these causes made the greatest care and watch- 
fulness necessary. Every line and its fastening, the move- 
ments of the tug and stone flat, and the handling of every rock 
needed to be carefully watched, for when the mattresses 
were in position and being loaded, both lines amd anchorages 
were very severely strained. On one occasion, on account 
of a defective link in an anchorage chain, a fleet of six mat- 
tresses was lost, that had been placed in position and nearly 
sunken. The chain broke ; the two anchorages which held 
the mattresses were broken down; the guide piles gave 
away ; the lines snapped, and the mattresses went down the 
pass. 

The last seven mattresses connecting the work with the 
east shore, were put in place May 8th. The location of the 
sill can be seen on Plate H. The estimate of the materi- 
als used and the detailed cost of the work appear in Ap- 
pendix 16. 

LIGHT-HOUSE DYKE. 

In April, 1877, the dam and dyke, both having settled be- 
low the surface of the water, were raised by loose willows 
and stone to nearly three feet above datum. The dyke was 
extended up stream three hundred and eighty feet above its 
junction with the sill, or to a point one thousand and twenty 
feet above the dam. The depth of water where this work 
was built was about twenty feet 

The work was commenced by driving a row of guide piles 

about twenty feet apart, curving gently to the eastward. 

Seven tiers of mattresses were laid along the west side of the 

piles, connecting with the old work. The first two courses 

were thirty-three feet wide and the last twenty-one feet One 
12 
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course of mattresses, thirty-three feet wide, was laid on the 
eastern side of the piles, as a protecting apron. The upper 
part of the foundation of this, work, not being of sufficient 
width, was undermined by the strong current that flowed 
around it into Southwest Pass. Several yessels ran into 
the dyke, carrying away the guide piling and disturbing the 
mattresses, and an excavation, with thirty-five feet of water 
in it, was made by the current on the west side of the dyke. 
In the winter of 1878 the work was rebuilt, in doing which 
a wide protecting apron was first placed on the Southwest 
Pass side of the dyke, extending from the sill to a point fifty 
feet above the upper end of the work. This apron con- 
formed in its outlines to that of the deep excavation, its 
widest point extending one hundred and sixty feet from the 
guide piling of the dyke. The Whole work was again raised 
above the surface of the water by loose willows and stone. 
A cross-section of the dyke is shown on Plate 13, facing 
page 136. 

ISLAND DYKE. 

The construction of this dyke to " New Cluster," in the 
fall of 1876, caused the remarkable deepening in the chan- 
nel, which has already been spoken of, but it had its disad- 
vantages and dangers. The head of water, caused by it, 
directed the current towards Lighthouse Dyke, endangering 
it, and a large eddy resulted below the head of the dyke, 
producing an extensive shoal, which extended almost to the 
center of the channeL 

To remedy these evils the tilted mattresses of the dyke 
between Dam No. I. and " New Cluster," were torn down in 
April, 1877. This removal widened the water way, dimin- 
ished the velocity of the current, and deposited the sand in 
the deep channel. 

Before the removal of this part of the dyke, the average 
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depth of the channel opposite it was thirty-fiye feei In July 
it had shoaled to an average depth of twenty-eight feet. A 
shoal also formed on the west side, extending diagonally into 
the channel, reducing the depth over the area covered by it 
from twenty-three feet to nineteen feet The depth in the 
channel above ''New Cluster" also decreased, and until this 
work was rebuilt, the shoaling was generally progressive, as 
wiU be seen by the following table : 



Date. 


Depth through shoal. 
Feet 


24-feet channel. 

Open. 

Width between corves 

Feet. 


SM-feet channel. 

Closed. 

Curves Intermpted. 

Feet, 


1877. 
Febniaiy 8. 


24.8 
24.2 
25.0 
22.7 
28.1 
22.5 

22.5 

21.7 

27.2 

< 

80.1 


160 
200 
800 

• . • 
. . • 

• • • 

. • • 

• • ■ 

450 

80-feet channel 
open. Width be- 
tween curves 
250 feet. 




•* 17. 




April 18 




■June 14 


810 


September 21 

December 28 

1878. 
April 1 


800 
810 

400 


September 16 

1879. 
July 17 


1000 


1880. 
April 28 


• • • 







No work was done at the head of the passes from May, 
1877, to Jnly, 1878, when preparations were made for com- 
pleting the constrnction, the necessary funds having been 
provided by the legislation of June of that year. 

The inconvenience and expense in towing mattresses from 
the Jump was so great that mattress ways were constructed 
ahont one mile above the head of the passes, on the batture, 
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on the west side of the'riTer. The work on them was sus- 
pended during the summer on account of the yellow ferer 
epidemic, but was resumed in December of the same year. 

The timbers of the ways were round pine piles about fifty 
feet in length, placed six feet apart, at right angles with the 
current The slope of the timbers was one foot vertical to 
six feet horizontal The depth of water alongside the ways 
was nine feet. Their length, measured along the river, was 
two hundred and thirty-five feet, so that three mattresses 
seventy feet long could be built at the same time. Above 
and below the ways, and connecting with them were two 
wharves for storing mattress lumber and other material, and 
adjoining these a boarding-house was erected on piles. 

SOUTHWEST PASS SILL. 

k 

On December 5th, 1878, preparatory work was commenced 
for sinking two courses of mattresses on those laid in the 
fall of 1876. A dyke of loose willows and stones was btiilt, 
extending from the shore line to a point about four hundred 
feet from the river bank, where the depth was four feet 
Previous to laying the mattresses, examinations were made 
on, above and below the sill, which showed that the sand and 
mud had filled in among the willows and rock over the western 
half of the work ; over the eastern portion of it the depth 
immediately above it was two or three feet greater than it 
was before the sill was laid, but below it there had been but 
a slight increase in depth. 

The plan of construction consisted in laying two courses of 
mattresses, the first of which was sixty feet long, and from 
thirty-three to thirty-eight feet wide. At the down-stream 
end they were one foot thick ; fifteen feet from the lower end, 
two feet thick, and the same at the upper end. The lower 
line of the first course was forty-five feet above that of the 
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old silL The lower line of the next course was fifteen feet 
further up stream and the dimensions of the mattresses 
were similar to those of the course beneath ii The total 
height of the submerged dam or sill was nearly eight feet, 
the old sill acting as a protecting apron against the over-fall 
of the two upper courses. A sudden rise in the river during 
the construction of this work brought with it the same diffi- 
culties and dangers that had been experienced in the con- 
struction of the Pass h, Loutre silL Much of the difficulty 
was, however, overcome by the adoption of a very simple ex- 
pedient for towing and handling the mattresses so as to keep 
the ends where the lines were fastened above the surface of 
the water. The plan consisted in placing two water-tight 
barrels under the upper edge of the mattress, while it was 
on the ways, so arranged that they could be released from 
their position before the mattress was sunken. It was pos- 
sible by this simple means to sink mattresses of any ordinary 
size in a current of four miles an hour without difficulty. 

The first mattress was placed on December 9th, and the 
work was finished January 31st, 1879. The first course of 
this new work extended to a point eighteen hundred and 
fifty feet from the shore line. The second course seventeen 
hundred and eighty feet, and the third course seven hundred 
and ninety feet 

ISLAND DTKR 

From the table on page 179, showing the changes that 
occurred in the channel after the destruction of the dyke 
between Dam No. L and New Cluster, the necessity for re- 
building this work is apparent. This was done in March and 
April, 1879. The upper terminus of the dyke, however, was 
located about forty feet east of " New Cluster," in order that 
its direction might be nearer the axis of the current than was 
that of the former dyke. A broad foundation was first laid, 
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• 

sixty-five feet in width at Dam No. L, and one hundred feet 
at New Cluster. On this was erected a dam of tilted mat- 
tresses, with board sides, which rested against a row of 
piles. Four hundred and fifty feet of this work above Dam 
No. L was strengthened with several courses of mattresses 
laid horizontally. The construction of this dam caused an 
immediate improvement in the channeL 

The down-stream extension of this work, between Dam 
No. I. and the island, sixteen hundred feet in length, was 
raised to the surface by a substantial dyke of willows and 
stone. An extensive deposit had occurred, since 1877, over 
the whole line of this part of the work, and the foundation 
mattresses that '^ere laid at that time were covered with 
mud several feet in depth, so that the average depth of the 
water was only two and one-half feci 

UPPEB DAM. 

The construction of Dam No. L, in 1876, and of other 
works later, on the east side of the channel, had produced a 
very extensive growth up stream, of the shoal lying between 
Pass h Loutre and the inlet channel of South Pass. To still 
further encourage this formation, and thereby induce a still 
larger flow into South Pass, Mr. Eads decided to construct 
another dam, at right angles with the current, twelve hun- 
dred feet above New Cluster, one half of it in the South Pass 
current, the other half in that of Pass h, Loutre. This was 
called " Upper Dam," and was constructed between the mid- 
dle of April and the 30th of June, 1879. Its length is six- 
teen hundred and seventy-five feet, and the depth of water 
previous to construction varied from twelve feet at the center 
to twenty feet at each end of the work, the average depth 
being sixteen feet. 

A large part of the work was constructed by laying one 
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course of foundatioii mattresses, and erecting tilted mat- 
tresses upon them, with tight board sides ; but the ends of 
the dyke were built mostly of mattresses laid horizontally. 
The plan pi the construction is shown on Plate H, the 
cross-section on Plate 13, facing page 136. Island t>yke 
(a cross-section of which is also shown on Plate 13) was 
extended to connect with the west end of Upper Dam. 

The quantities of willows and stone used on all the works 
at the head of the passes, will be found in Appendix 16. 

FINAL EE8XJLTS OF THE WOBKa 



<| . All the works at the head of the passes have now been 
X o: described. The comparative chart, Plate J, exhibits all the 
1;^ changes of importance that have resulted from their con- 
struction. 

A study of the three charts of the head of the passes, 
Plates B, H, and J, which exhibit respectively the original 
depths, the final depths, and their increase and decrease, 
will show more difficult engineering than is often met with. 

The problem, which, in the earlier description of the head 
of the passes, was analyzed, its known quantities stated, and 
its unknown quantities pointed out, has been most success- 
fully solved. 

The comparative chart, Plate J, shows how rapidly depos- 
its have been made, wherever the current has been checked 
by our works; the shaded portions on it showing deposit 
since 1875, and the imshaded portions showing deepening in 
the same period. The figures on the chart show in feet 
and tenths of a foot, the amount of deepening and deposit 
over their respective areas. i^ 

As at the jetties, so at the head of the passes, the works 
have simply assisted nature in opening channels and in build- 
ing banks. Several of the works are already completely 
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buried in extensive deposits of sediment Beeds, grasses, 
and willows now grow where deep water formerly flowed, r 
Plate 15, showing the inlet channel as surveyed by Mr. C. 
Donovan, U. S. Assistant Engineer, April 23d, 1880, when 
compared with Plate H, will show a general improvement of 
the channel since July, 1879. The normal volume of the 
pass is nearly restored; for careful gauging of the three 
passes in January, 1880, showed that the percentage of flow 
into South Pass was nearly equal to that found by Marin- 
den, in January, 1875. The power to accomplish all that is 
required to restore the full volume, and more if needed, 
lies in the works. The channel into South Pass is now the - 
only one in which the natural forces of the river can effect a 
further enlargement. This enlargement is confidently antici- 
pated, and it will be necessary within a short period, to lay 
a sill across the entrance of South Pass, to prevent too great 
development of the improved channel. When this is done, 
the entire volume of the great river will be under perfect and 
easy controL Light and inexpensive additions to the height 
of these submerged sills will produce any desired change in 
the volume discharged by either one of the three passes. 

The materials were combined into convenient forms by 
methods entirely simple, yet novel, and the cheapness with 
which this was done, and the effectiveness of their applica- 
tion was so surprising, that this system of controlling silt- 
bearing currents has since been adopted by the army engi- 
neers throughout the valley of the Mississippi, and it may 
be advantageously copied by the older nations of Europe, 
where the same materials have been long used for similar 
purposes, but with much less economy and benefit. 

When we contemplate the fact that these works are com- 
posed almost wholly of light willows, with a large portion of 
the mattresses standing on edge, simply as screens to check 
the current and cause deposit, they constitute a remarkable 
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illustration of how completely the immense forces of nature 
may sometimes be controlled by a wise use of the most 
inexpensive and unsubstantial materials^ which nature seem- 
ingly places within convenient reach of man for the very pur- 
pose. 

Here, by the gentlest influences, the mighty current is 
swayed and directed completely obedient to his wilL There 
is no instance, indeed, in the world where such a vast volume 
of water is placed under such absolute and permanent con- 
trol by the engineer, through methods so economic and sim- 
ple as those adopted at the head of the passes of the Mis- 
sissippi Biver. 



CHAPTER XV. 

WOBE DELAYED BY YELLOW FEVEB — CONSOLIDATION OP SEA ENDS 
OP JETTIES BY CONCBETE AND CBIB WOBK— BEPOBT OP COM- 
MIBSION AND PASSAGE OP AMENDATOBY ACT. 

It is with reluctance that we draw aside the veil from the 
face of the dark days of August, 1878, for they reyeai a sad 
and mournful spectacle. Many of the men who, one year 
before, so nobly came up and agreed to stand by the work 
were summoned, not to further hardships and work, but to 
their reward- 
No sooner had the finances of the work been placed on a 
sound basis for vigorous construction, by the passage of the 
act of Jxme 19th, than the work was suddenly stopped by the 
yellow fever, which made its appearance in New Orleans 
about the middle of July. Every effort was made to prevent 
its entrance into Port Eads. Every avenue was guarded by 
rigid quarantine restrictions, which were enforced against 
pilots, tow-boats, and mail-boats. A case of fever was, how- 
ever, inadvertently brought to us by one of our own boats, 
which we were compelled to send to New Orleans for mate- 
rials and supplies. On August 6th, a few days after, three 
new oases appeared, and on the next day nine. The indica- 
tions were that the dreaded disease would sweep through 
the crowded quarters occupied by the workmen. The con- 
viction that delay would bring sickness and death to this 
crowd of human beings, far away from sufficient medical 

help, and that, in any event, the work must stop, led the 
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resident engineer, on the 6th and 7th of August, to discharge 
the whole force, except a few acclimated persons, and send 
them away at once, before the place became infected with the 
disease. Several of those, however, who left at that time were 
taken sick either in New Orleans or St Louis, and some of 
them died- At Port Eads the disease spread, until sixty-four 
persons, about one-half of the whole population remaining, 
were taken sick, eleven of whom died- 

Among the latter was Mr. O. D. Parmely, assistant of Cap- 
tain Brown, who had been left by him in charge of the inter- 
ests of the govemmeni He was deeply lamented, for he was 
not only a most efficient and faithful engineer, but a noble 
and true man, esteemed by every one who knew him. 

Among those who died at St Louis was Captain William 
S. Nelson, who for many years had been connected with Mr. 
Eads in his various enterprises, but especially in the wreck- 
ing business, and as superintendent of the construction of 
fourteen iron-clad \essels, built by Mr. Eads during the civil 
war. He had superintended the construction of the Bayley^ 
and had since then been in command of her. Only a word 
can be said here, when pages could easily be written, of the 
sterling qualities of this intelligent, faithful, and valuable 
man, who never shrank from, but always sought for the hard- 
est and most exposed work. His mechanical skill, his long 
experience in hydrauUc machinery and works, his entire for- 
getfulness of self, and his iron constitution, made him inval- 
uable to the jetty enterprise, and in his death Mr. Eads lost 
not only one of his most faithful assistants, but one of his 
best and most cherished personal friends. 

This roll of honor, if space permitted, would include 
nearly one hundred more, who had been faithful workmen in 
almost every department, who had been willing and prompt 
to do any and every hard work, and who had never been 
found wanting in the hour of need. Some of them covered 
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now bj the sands lie in their resting-places near Kipp signal 
station, keeping watch, as it were, of the work they stood bj 
until death cnt them dp wn. 

Captain Geo. W. Adams was placed in charge of the work, 
and employed the laborers, as they recovered, in placing rab- 
ble stone on the jetties and wing dams. 

Daring the fall Mr. Eads laid his plans for the completion 
of the work, and made aU necessary arifuigements for its 
vigoroas prosecution, by constracting machinery for manu- 
facturing concrete blocks, and in ordering supplies and aU 
kinds of materials, 
y^ Much thought and examination were necessary to obtain 
the best means of consolidating the sea ends of the jetties, 
through and over which there was stiU much leakage. Dar- 
ing easterly storms, large quantities of sand were washed over 
. the low jetty from the reefs, seriously shoaling the channel by 
heavy material, which the current could only move very slowly. 
These causes delayed the enlargement of the channel on the 
crest of the bar. Experience had shown that rubble stone 
and even large dimension rock, could not withstand the lift- 
ing power of the storm waves, the sea very often picking up 
the smaller stone, and drifting them in piles like the sand. 
Large stones weighing about three thousand pounds had some 
time previously been placed on the surface of the jetty as an 
experiment A few days afterward a severe gale occurred, 
and they were thrown by the waves entirely off the jetty. 
The only plan which it was thought woxdd answer the re- 
quirements of the case was the construction, in place, of 
large blocks of concrete or beton, which in shape, position, 
and weight, would be able to withstand the most violent 
wave force to which they would ever be subjected. The 
following description of this concrete work is largely taken 
from a paper by Mr. Max. E. Schmidt, C. E., Chief Assist- 
ant Engineer of the jetties, written for the annual conven- 
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tion of the American Society of Civil Engineers, Jnne, 1879. 
The exact and thorough statements, presented so forcibly in 
that paper, were the result of much patient investigation. 
The jetty enterprise is greatly indebted to him for his ear- 
y' nest work, for his dispatch and accuracy in surveys, and 
for his systematic arrangement of results. 

The wharves, railroad tracks, machinery, and implements 
for the construction of the concrete work, are very clearly 
and fully shown in the accompanying sketches. Plate 16 
represents the immediate surroundings of the concrete mixer, 
on the east jetty. It is located at Station 102. The storage 
wharf for cemefnt, macadam, gravel, and sand is built upon 
about four hundred piles, driven at intervals of eight feet, 
capped, and floored with three-inch plank. The mixer (see 
Plates C and D,) is placed immediately over the jetty, and is a 
five feet and nine inches cube, constructed of one-quarter inch 
boiler iron, strengthened with angle iron. This box is sus- 
pended on two hollow cast-iron trunnions, seven and one- 
half inches in diameter, riveted from the inside of the box to 
two diagonal comers, and resting in a tower or frame-work, 
built substantially of heavy timber. The center of the trun- 
nions is twenty-two feet above the datum plane, and the 
mixer is revolved by a steam-engine, which stands on the 
wharl An examination of the sketch will show that one 
comer of the mixer has been cut off for the purpose of mak- 
ing an opening for admitting and discharging the material. 

The materials are brought by wheelbarrows and carts to a 
steam elevator, the box of which is at the level of the wharf; 
it is then raised above the mixer, and the materials are 
discharged from it through a trap-door into the mixer. The 
water is let into it from a tank, placed upon a platform above* 
by a pipe passing through the hollow trunnions. After about 
a dozen revolutions of the mixer, the trap-door is opened 
and the concrete discharged into a dumping-car. The tanks 
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or receivers on the cars are six and one-half feet long, four 
feet wide, three feet three inches deep, and are nearly semi- 
cylindrical in form. They are built of one-quarter inch 
boiler iron, and the axles on which they turn are three inches 
in diameter, and are riveted by a round plate to each end of 
the receiver. By means of levers attached to these plates, 
two men can easily overturn the car and dump the con- 
crete. The car is taken by a small locomotive to the place 
where the block is to be built. The jetty is prepared for the 
molds, or boxes, in which the concrete block is built, by first 
throwing the rubble-stone to one side, cutting away, if neces- 
sary, the old mattress work, filling the interstices with gravel 
or small broken stone, and leveling it off carefully to a fixed 
height, generally about six inches below datum. The box, a 
sketch of which is shown, see Plate E, is then placed upon the 
bed thus prepared, and the concrete, in sufficient amounts to 
fill it, is deposited in it from the car. These boxes are so 
constructed, that the sides can be easily removed after the 
concrete has become well set, and sufficiently hard to meet 
the force of the waves without disintegrating. The bottom 
of the box is made of inch boards, and the sides of two-inch 
plank. About two cubic yards constituted one charge for 
the mixer. The proportions for the ingredients varied some- 
what, but not materially, according to the materials and loca- 
tion of the blocks. The usual proportions were : 

Three parts cement. 

Three parts sand 

Three parts graveL 

Fifteen parts broken stone. 

The amount of macadam was often reduced, and a small 
proportion of rubble stone was thrown into the concrete after 
it had been placed in the molds. At first the material was 
tamped, as soon as it was dumped into the molds, but this 
was found to be unnecessary, as the force of the fall from 



PLATE 16 



u 



en 



Q: 



• u 




Q: 





1 

8 

< 

Q. 




% 

^ 



CU.^ 




d5 






xn 



% 

-I 

u 

z 
z 
< 
I 
o 



o 

z 

o 

z 
< 

-I 



JETTIES COMPLETED. 191 

the dumping-car was sufficient to thoronghlj compact the 
concrete. 

During the progress of the consolidation of the jetties, the 
Board of Army Engineers, which had been appointed in 
accordance with the act of Congress, of June 19th, 1878, 
arrived at Port Eads. The members of this board were 
Genl's J. G. Barnard, J. N. Macomb, Z. B. Tower, and H. G. 
"Wright, and CoL William E. Merrill 

They addressed a letter to Mr. Eads, stating the subjects 
on which they were to report, and requesting him to furnish 
a statement of his plans for completing the jetties and auxili- 
ary works, with his estimate of their probable cost, and also 
to present his views of what depth these works would ulti- 
mately produce, and to state what modifications of the act 
he desired, in regard to dimensions of channel and terms of 
payment. 

In reply Mr. Eads submitted drawings of all jsrorks pro- 
posed for completion, with an estimate of their cost, which 
was three hundred and sixty-two thousand one hundred and 
ten dollars and sixty-seven cents. The following is an ab- 
stract of his letter. It is his belief that the natural discharge 
of South Pass will create and maintain a channel of a central 
depth of thirty feet, but no larger. In regard to the modifi- 
cations of the terms of payment, he alludes especially to the 
fact, that they were arranged in the act to save the govern- 
ment from any loss, while the jetties were considered a 
doubtful experiment. As they are no longer an experiment, 
but a success, he should be paid for at least ninety per cent 
of the work done. On this basis he calculates that the 
amount unpaid of the sum actually earned, is two million two 
hundred and eighty-seven thousand eight hundred and ninety 
dollars, with one million dollars still held in reserve by the 
government, as security for maintenance of the channel for 
twenty years, and that even on the basis of channel results, 
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already obtained, the goyernment should pay him ll, 773,000, 
and that this sum will not suffice to discharge all the indebt- 
edness created in the construction of the work. 

The Board report on six different subjects : 

First — Progress made in the construction of the works. 

They give a description of them, with the estimate of the 
materials used in them. 

Second. — ^Probable cost of completion. 

They believe the estimate of Mr. Eads is sufficient for ihe 
completion of the works as designed by him, but state : ^' It 
(the Board) is unable to predict what will be the resulting 
depth on the bar, and as the only standard of completion is 
the attainment of a channel over the bar thirty feet deep ^d 
three hundred and fifty feet wide, it follows that an estimate 
of the probable cost for works necessary to produce such 
channel, if it ever can be produced, cannot now be made." 

Third. — -.B^sults produced. 

They give a table taken from Capt. Brown's report of De- 
cember, 1878, showing at various dates the depths in the 
channel. A copy of this table, extended to include depths 
obtained in July, 1879, is shown in Appendix 17. In refer- 
ence to the bar beyond the jetties, they say : " Outside of the 
jetties there is no present appearance of bar advance, and 
though during the past year soundings indicated variable 
conditions during different months, at the end of the year 
a scour of twenty-two inches is shown in the one and one- 
quarter square miles just seaward of the jetties, where dur- 
ing the preceding year there had been a resultant average 
fill of five inches." 

Faarth. — Brcsults that may probably be produced. 

They doubt the ability of the jetties, even after consolida- 
tion and prevention of leakage, to obtain a depth of thirty 
feet, and a permanent channel twenty-five or twenty-six feet 
is aU that can be expected. They refer to the probable ex- 
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tension of the jetties on account of bar advance, as a subject 
to which pre-eminent importance has been attributed They 
refer to the report of Oapt Brown, in which the subject of 
scour and fill in front of the jetties is treated, and to the ad- 
vance and recession of the contours, to show that up to July, 
1878, there had been a deepening, and instead of an advance 
of the contours, an absolute retrogression and a disappear- 
ance of bar material in front of the jetties. 
Fifth. — Probable permanency. 

Wave action and destruction by the teredo are the princi- 
pal destructive elements. As the effect of wave action thus 
far has been mostly superficial, anfl such action is by no 
means as violent as in similar exposures on the Atlantic 
coast, they think that the concrete work, flanked by enrock- 
ments of heavy stone on palmetto-log grillages, will resist 
the sea action* They do not believe that the teredo has pen- 
etrated or can penetrate far into the interior of the mattress 
courses; on account of deposits of sand and mud in them. 
They say: "In the ordinary sense of the word permanency, 
that is, capability of endurance of destructive forces, the 
works may be said to possess the attribute, to a reasonable 
degree." 

StxtJu — ^Advisability of modifying terms of payment and 
dimensions of channel 

On this point they say : " The Board of 1874, instituted by 
act of Congress to determine the best method to secure an 
ontlet from the Mississippi Biver to the gulf, either by a 
canal or by the improvement of one of its natural outlets, re- 
ported in favor of improvement of the South Pass at an esti- 
mated cost of $5,342,110, declaring that while its estimate 
was designed to cover every possible contii^gency of cost, 
it was believed the work could be done for a much less 
sum. No reason is known why Congress, which adopted this 

recommendation, should not have left the execution of the 
13 
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work to its own agents, except that the present contractor, 
Mr. James B. Eads, offered to accomplish the results con- 
templated by the Board without payment nnless those results 
were secured. 

" It would seem, therefore, that this proposition of pay- 
ments for results only injSuenced Congress to award the con- 
tract to Mr. Eads, instead of leaving the execution of the work 
to its usual agents." 

This extract is very su^estive. 

It plainly indicates that the Board considered Mr. Eads as 
simply executing works which were planned by the Board 
of 1874 He is depriyeA of any credit of originality in the 
matter, and is considered simply as an interloper, who had 
wrested from the usual agents of the government, by the at- 
tractive proposition to produce results before payment, the 
direction and execution of works which they had originally 
designed and recommended to Congress for adoption* 

The results which followed the execution of the works are 
most favorably reported upon ; but the moment the question 
arises as to whether Mr. Eads should be paid any portion 
of the one million and three-quarters, which he clearly 
shows the government would be safe in advancing, the spirit 
of the report is totally changed, and the sum of $250,000 is 
recommended to be advanced, not to relieve his necessities 
but to be strictly applied to the further execution of the 
work. 

The unanimity with which the United States Congress, 
soon after receiving this report, voted $750,000 to Mr. Eads, 
to be paid at once, in addition to the $1,000,000 voted to him 
during the previous session, without any restrictions what- 
ever as to its use, shows that it fully sustained the criticism 
which he published upon the recommendation of the Board, 
and in which he refers as follows to the claim of originalUy 
set up by this Board for the Board of 1874 ^U of whose 
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members, it is proper to state here, vrere, when appointed, in 
favor of the Fort St. Philip Canal : 

"I urged this plan" (the jetty plan) "of improvement as 
the ordy proper onCy npon the attention of a large number of 
the members of the Forty-third Congress, in May of 1873, 
during their visit to the mouth of the river, and in the win- 
ter following I made a formal proposition to Congress to 
deepen the mouth of Southwest Pass by the jetty system, 
and offered to gttarantee its complete success, le/ore any mem- 
ber of the Corps of Engineers (so far as I can learn) had ever 
expressed officially or publicly any preference whatever for this 
method of improving the mouth of the Mississippi over that 
of a canal, and long before the Commission of 1874 was ever 
thought of ; indeed the very creation of the commission was 
the result of my proposal, and the opposition it evoked from 
some of the prominent engineers of the army." * * * 

" The unusual severity of those provisions of the jetty act, 
by which an almost entire completion of the work was really 
required for a total payment of less than one-third of the 
agreed price, can only be attributed to the hostility evinced 
by some of the members of the Engineer Corps of the Army. 
Their arguments against the plan and their determination that 
this great work should not be intrusted to me, gave birth to 
all kinds of predictions of evil and failure. Their antago- 
nism naturally enough alarmed Congress, and resulted, first, 
in the enactment of the severe provisions referred to ; and 
second, in requiring me to accept the South instead of the 
Southwest Pass. The bill, as it passed the House, provided 
for the improvement of the Southwest Pass. In the closing 
hours of the session, ]iowever, the Senate Committee, as ad- 
Tised by the Commission, substituted the South Pass, but 
against my own protestation, and loithout the advice of experts^ 
it insisted on my agreeing to produce at this little pass, 
depths and widths of channel similar to those I had pro- 
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posed for a pass four times as large, or else see the execation 
of my project put into the hands of its opposers." * * * 

^'I think the members of the Forly-third Congress will 
dissent from the inference sought to be created by the 
Board, namely, that the method of improvement adopted by 
that Congress was originated by the Commission of 1874 ^^d 
that but for my proposal the engineers of the army would 
haye been intrusted with the building of the jetties, for the 
facts show that the Commission of 1874 would not have been 
created but for my proposal, and that if I had not made it, 
and urged the jetty system with all the ability I could com- 
mand, the ' usual agents of the government,' instead of being 
intrusted with this work, would, in all probability, now be 
diggi^ in ft. ,ieM, ^e. of J.,^ the Jj r^ 
mended by a prior commission. 

'' Of that stupendous project^ Gteneral Barnard, when ad- 
vocating * an open river mouth,' said, ' It would be a rash 
confidence that would anticipate a completed Fort St Philip 
Canal earlier than 1884' 

^* From these facts it is evident that if it had not been for 
my proposition to deepen the mouth of the Mississippi Biver 
by the jetty system, the commerce of the vast empire which 
constitutes its valley would to-day, and for years to come, 
be fretted and hampered by the bars at the mouth of the 
river, or be compelled to seek expensive and unnatural 
routes to the seaboard." * * * 

*' It remains to be seen whether an American Congress is 
prepared to put the stamp of condemnation upon individual 
enterprise, and decline to act with justice and liberality 
toward one who, in the face of unprecedented difficulties, hafl 
secured to the Valley of the Mississippi, and to the whole 
country, a deep and permanent outlet from the river to the 



sea." 



It is proper to state as a matter of history, that General 
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Barnard^ early in the controversy between Mr. Eads and oer^ 
tain engineers of the army, took sides in favor of the appli- 
cation of the jetty system to the mouth of South Pass, and 
doubtless contributed largely by the influence of his well- 
earned reputation as an accomplished engineer, in securing 
the adoption of that system. He was, however, at no time 
in favor of confiding the work to Mr. Eads; yet its success 
was of the utmost importance to his professional reputation, 
as upon it depended the evidence of the correctness of his 
views upon the subject, and throughout the entire enterprise 
he was deservedly recognized as one of its warmest friends; 
but there is no foundation whatever for the claim of original- 
ity set up in favor of the " usual agents" of the government, 
in the report of the Board of 1879, of which Qen, Barnard 
was President. It is true that a Board of which he was a 
member, in 1852, recommended a trial of the jetty system at 
Southwest Pass ; but it was only as an alternative to be tried 
in case of the failure of a trial by the dredging and stirring 
process, which was recommended by that Board to be first 
tried. Certain it is that no officer of engineers, from that 
time forth until 1875, put himself on record in favor of the 
jetties; not even Gen. Barnard himself, who had given to 
the subject much more study no doubt than any other mem- 
ber of the Corps of United States Engineers ; for while Mr. 
Eads had arrived at the conviction in the summer of 1878, 
that the jetty plan was the ordy correct method of improving 
the mouth of the Mississippi, and had given his opinion the 
most unqualified expression by proposing to guarantee its ab- 
solute success, in January, 1874, we find QeiL Barnard still 
hesitating to put himself squarely upon the record in favor of 
the jetty system, and in a letter addressed to the Chief of En- 
gineers, April 29th, 1874, explaining the motives that actuated 
him in submitting a minority report, which had been severely 
criticised by Qen. Newton, the ranking member of the ma- 
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jority of the Board, he states : " I would in the first place 
remark, from first to last I felt myself charged with a gravely 
responsible duty ; that I approached the questions presented 
to the Board perfectly unprejudiced ; if in any way biased it 
was in favor, not against, the canal as a great engineering 
structure, outdoing in magnitude and interest the remarkable 
work I had recently visited in Holland, and, moreover, with 
the most conscientious desire not only to arrive at the true 
and best solution, but to do so in harmony and co-operation 
with the other members of the Board." See letter of May 
22d, 1874, from Chief of Engineers to Secretary of "War, 
transmitting letter of Gen. Barnard, dated April 29th, 1874 
On other subjects treated by the Board, Mr. Eads alludes 
First — ^To the question of bar advance, on which he says: 
" Prominent among the evils which were prophesied by the 
enemies of the jetties was that of the formation of a bar at 
their mouth. It was declared that if a deep channel covld be 
obtained, it would have no permanent existence, but would 
soon be rendered valueless by an advance of the bar. So 
persistent has been the cry of BAB ADVANCE, in 
official and unofficial publications, and so widely has it 
been circulated through the medium of the press of the 
country, that these predictions have given rise to grave 
doubts upon the subject in the minds of many of those who 
were deeply interested in and who sympathized with this 
effi^rt to give relief to the commerce of the Mississippi River. 
Facts were not wanting to dispel these doubts. The reports 
from time to time of the government officer in charge of the 
works (Capt. Brown), and the charts which he submitted 
from official surveys made by himself, conclusively demon- 
strated the utter falsity of all allegations in regard to a ' bar 
advance ' ; but in the face of these reports and accompanying 
charts, the enemies of the work have persisted in* repeating 
their assertions to the contrary. The report of the Board of 
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Eiigineers, which we are now considering, certainly puts for- 
ever at rest this much yexed question, and dispels all doubts 
upon the subject." 

SecoTuL — ^The results within the jetties. 

** The next important matter settled by the Board is that 
relating to results produced within the jettied channel The 
opponents of the jetties, as we haye seen, started with the 
prediction that no reliable results would be achieved, and 
sought to induce the belief that the improvement from time to 
time in the channel was not a general one, but that a deepen- 
ing in one place involved a shoaling in another.. The report 
of the present Board disposes very summarily of all such as- 
sertions. After quite an elaborate detail of the results pro- 
duced, the Board says : 

^' ' The maximum bar depth that has been obtained pre- 
vailed December 14th, 1877, when it was 23.7 feet. At the 
date of the latest survey, December 28th, 1878, it was twenty- 
three feet. This slightly decreased bar depth by no means 
indicates actual retrogression in the progress of results. On 
the contrary, there lias been constard progressive general improve^ 
ment in the jettied chaiindy at no time more evident than aipres- 

In reference to that portion of the report which refers to 
the channel dimensions, he states that, as the question was a 
vital one, it should have had careful attention given it by the 
Commission, also that they have greatly misunderstood him 
when they allude to his expressed ability to attain the depths 
and widths of channel prescribed in the act ; for he strongly 
inferred in his letter that they could not be obtained without 
forcing more water through the pass and thus endangering it 
and the jetties. He says : '^ That two members of the Board 
at least had settled convictions upon this important question, 
and that the entire Commission of 1874 fully agreed with 
them, is evident from the testimony given by these two 
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members (Gens. Banmrd and Wright) before a committee of 
the Senate in 187& Qen. Barnard, in his testimony, said : 

'^ ^Question. — Suppose the sconring force between the jet- 
ties should deepen it from seyen to twenty-three to twenty- 
four feet ; now suppose the scouring force with the present 
water in it is exhausted at twenty-four feet, would it be safe 
to turn in any water from the Southwest Pass, and from Pass 
k Loutre from the main river, through this South Pass, to 
add to the scouring to make it thirty?' Answer. — ^^I have 
no confidence in it ; nor was that ever recommended by the 
Board of 1874 I do not say it cannot be done, but to be 
safe, I would say it should be a slow process. It would re- 
quire much labor and great expense. It would create an 
additional ** head,** and the results in the case of that kind 
are not easily foreseen. If done at all, I would advise it to 
be done very carefully and slowly, and in that way probably 
more water would be directed in the pass. It would have to 
increase its own section all the way down in order to cany 
that water.' 

'* QeiL Wright, in answer to the question as to the advisa- 
bility of forcing more water into the South Pass, in his testi- 
mony said : 

" * The Commission of 1874, which got up the original plan 
of the jetties, discussed that matter at great length, and it 
was, I think I may say, the unanimous opinion of the mem- 
bers that the size of the pass could not be interfered with : 
that what we wanted was that the regimen of the pass should 
not be disturbed ; and to that end there is put into the esti- 
mates a certain amount — ^I don't remember whether specifi- 
cally or not, though I think it was — to prevent any en- 
largement of the pass at alL' 

'^ In face of this record further comment is unnecessary.*' 
In reference to the recommendations of the Board he says : 
" Having thus given the facts found and submitted by the 
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Board, we come to consider its recommendations. These are 
in brief as follows : 1. That $250,000 of the twentj-six foot 
payment be advanced to me, to be expended nnder conditions 
similar to those imposed by the third section of the act of 
Jnne, 19, A. D., 1878 ; and 2. (in the language of the Board), 
'As CTery additional foot in depth of channel is a benefit to 
commerce, we would sx^gest the advisability of a change in 
the terms of payment in the original act, so as' to allow of 
payments for each additional foot gained, instead of for every 
two feet, the channels and payments to be as shown in the 
following table.' * * * 

" In the face of the great results accomplished and about 
to be accomplished, and with less than one-third of the price 
of the works paid, the Board recommends no action whatever 
by Congress which would really afford me the relief which 
my necessities demand. The report is rich in expressions of 
approval of the work — ^poor only in its recommendations. 
Of what avail to me would be the advance of $250,000 ham- 
pered by the condition that it be expended only on the 
works ? Would it serve to relieve me from the mountain of 
debt which I bear ? Would it pay, even to a small extent, the 
contractors whom I have employed, and who have devoted 
their whole fortunes and years of labor to this great work ? 
The liberality of this recommendation of the Board is only 
equaled by that of its second recommendation, which in 
plain English may be stated thus : * The works will not, we 
believe, produce a greater depth of channel than twenty-six 
feet ; we recommend that for every additional foot over twenty- 
six feet secured, Mr. Eads be paid the following sums of 
money.' ♦ * ♦ 

^' The Board, in its report, uses the following language : 
** But it should be remarked that a channel of less depth 
than eighteen feet at South Pass was not necessary. * * * 
** The useful result accomplished is, therefore, ' a channel 
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from eighteen feet to twenty-three feet.' In this connec- 
tion the Board might have added that a permanent channel 
eighteen feet in depth was worth to the goyemment $250,000 
per annum, as it cost about that amount to maintain the un- 
certain channel at Southwest Pass." 

For full text of the report of the Board and Mr. Eads's re- 
view of it see Appendices 18 and 19. 

Soon after the presentation of the report of the Board and 
the reyiew of it bj Mr. Eads, the Senate Committee on 
Transportation Koutes to the Seaboard reported fayorably 
on a bill of relief, and an act was passed bj Congress and sap- 
proyed bj the President of the United States on March Sd, 
1879, whose general provisions were a payment in cash at once 
of $750,000, a payment of $500,000, when a channel twenty- 
fiye feet by two hundred feet is obtained, $500,000 when a 
channel twenty-six by two hundred feet is obtained, and 
$500,000 when thirty feet is obtained, without regard to 
width. 

For the full text of the act, see Appendix 20. 

The construction of the concrete blocks was pushed for- 
ward as rapidly as possible on both jetties ; the work being 
confined to those portions seaward of Station 102. 

Afterward the work was extended aboye the mixers to 
Station 90 on the west jetty, and to Station 65 on the east 
jetty. 

The size of the blocks varied from three and a half feet 
wide, three feet thick, and sixteen feet in length at Station 
65, to thirteen feet wide, five feet thick, and fifty-five feet in 
length at Station 117. The weight of the concrete when dry 
is about one hundred and fifty pounds per cubic foot, so that 
the heaviest blocks, which were placed at the sea end of the 
east jetty weigh over two hundred and sixty tons. 

The concrete work of the east jetty extends from Station 
65 to Station 118, or about one mile in length. On the west 
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jetty it extends from Station 90 to the end of the jetty, about 
half a mile. The blocks on both jetties gradnally increase in 
size toward the sea ends. A continuous parapet of concrete 
is built on the blocks of the east jetty rising to a height of 
five feet above datum at Station 65, and nine feet at Station 
118. A portion of the parapet is built of rubble masonry. 
There are seven thousand three hundred and twenty-six cu- 
bic yards of concrete on both jetties, and four hundred and 
sixty-three cubic yards of rubble masonry. 

In order to render the work stable and durable, the very 
best materials were obtained for its construction. 

The macadam is a hard compact limestone, weighing about 
one hundred and fifty-five pounds to the cubic foot It is 
broken so as to pass through a three inch ring. The gravel 
is a clean wash gravel from the bed of the Mississippi Biver, 
about one hundred and thirty miles above New Orleans, be- 
ing deposits from a creek near by ; the pebbles vary in size 
from one-thirtieth of an inch to one and one-half inches in 
diameter. The sand is moderately coarse and sharp grained, 
the diameter of the grains averaging one-fortieth of an inch. 
It is obtained from the shores of the Mississippi Sound, be- 
tween New Orleans and Mobile. The sand found at the 
delta of the river is not suitable for concrete work, being 
composed of fine round particles about one one-thousandth 
of an inch in diameter, and generally mixed with clay. 

The value of concrete depends so much upon the bond 
which exists between the ingredients, that the cement which 
performed this office should be described. 

It was believed that the ordinary light weight cements 
would not be suitable for work exposed immediately to the 
action of salt water, and the violence of the waves. 

The following specifications were therefore determined 
upon : 

First. — That the cement must resist without fracture a ten- 
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sile strain of two hundred and fifty pounds per square inch 
seven days after the specimen briquettes of two and one- 
quarter inches sectional area were made, during six days of 
which they must be immersed in water. 

Second, — ^That at least eighty per cent, of the cement must 
pass through a sieve of two thousand five hundred meshes 
to the square inch ; and 

Third, — ^That the weight of a struck bushel must be at 
least one hundred and ten pounds. 

Careful inquiries and examinations were made to find a 
cement that would not only conform to these specifications! 
but would be recommended by those who had used it under 
similar circumstances. 

The tests made by Mr. W. W. Maclay, of the Department 
of Docks of New York, showed that Saylor's American Port- 
land cement was fully equal to these requirements, and 
ranked with imported Portland cements. As large quantities 
had been used by that department, and had given satisfaction, 
a contract for delivering seven thousand barrels was made 
with the general agents, Messrs. Johnson & Wilson, 93 lib^ 
erty street. New York. 

As this cement has performed an important part in the 
construction of the concrete, a description of its manufaotore 
will be given. The material and works are in Pennsylyani& 
It is manufactured by what is termed in Europe the dry pro- 
cess. The stone, as it comes from the quarry near by, is 
ground in steam crushers and mills to an impalpable powder. 
It is then thoroughly mixed in an iron mixer on its way to the 
pug mills, where it is tempered with water. The product is 
then treated in a manner similar to the English method of 
making Portland cement, namely : it is spread out upon dry- 
ing floors, and when stiff is cut up into blocks the size of 
bricks ; these when dry are placed in the kilns, with alter- 
nate layers of coke, and burned. The clinker is then care- 
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folly selected, ihe pulvemlent scorified and the underbunit 
taken out; it is then ground and conveyed to the store- 
rooms, the area of which is nineteen thousand square feet, 
where it is left a few weeks to sweat. It remains in bulk in 
store until needed, and is then packed in barrels well lined 
with paper, to protect it from dampness — ^a provision espe- 
cially needed in the damp climate found at the mouth of the 
Mississippi Biver. This cement, as shown by chemical 
analysis, is composed of the following ingredients : silica, 
22.04; alumina, 10.11 ; sesquioxide of iron, 1.61 ; sulphate of 
lime, 1.78 ; lime, 61.93 ; magnesia, 2,13. Total, 99.60. 

Eleven kilns are used for the manufacture of Portland ce- 
ment, with a capacity of five thousand barrels per month. 
The ordinary natural cements differ from Portland cement in 
the following particulars. They are simply the quarried ce- 
ment rock, ground once only, in which are wanting several 
of the ingredients enumerated above, viz. : Silica, Alumina, 
etc. (The tensile strength of cements, given following, is from 
tests made seven days after mixing, if not otherwise specified.) 
Natural light weight cements, gauged neat, give about seventy 
pounds per square inch tensile strength, and weigh about 
Mventy-five pounds per struck busheL 

Careful tests applied to about one-tenth of the twelve 
thousand two hundred and seventy-five barrels of Saylor's 
Portland cement received at Port Eads, give the following re- 
sults : Percentage of fineness, eighty-eight ; average weight of 
struck bushel, one hundred and twenty-two pounds ; average 
tensile strength (one part cement two parts sand), one hun- 
dred and two pounds per square inch ; maximum one hun- 
dred and thirty-three and one-half pounds ; average tensile 
strain, neat cement, two hundred and sixty-two and one- 
quarter pounds per square inch, and the average of the max- 
imum breaking strains of each lot, of about ten briquettes, 
three hundred and twenty-five and one-quarter pounds per 
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square inoh. Since, on acoonnt of the difficulty of manipula- 
tion, it was almost impossible to obtain perfect parallelism 
between the line of strain and the larger axis of the bri- 
quettes, this latter test may possibly reveal the actual 
strength of the cement more nearly than the average of the 
breaking strain of the whole number in each lot All the 
briquettes were two and one-quarter inches in sectional area, 
and were moulded to fit the clamps of a Siehl^ testing 
machine. 

The cement, either in briquettes or in work, increases in 
strength and hardness with age. Tests made by Mr. Maday 
show a tensile strength of five hundred and ninety-nine 
pounds per square inch with briquettes ten months old, and 
at the manufactory the cement, gauged neat, withstood a ten- 
sile strain of eight hundred and sixty-six pounds without 
fracture with briquettes nineteen and one-half months old. 
The quality of the cement was remarkably uniform. In the 
actual construction of the blocks, and in the severe tests 
given the concrete in sixteen months of exposure to the 
waves, the cement has proved itself to be first-class in every 
respect. It has so hardened and solidified the blocks that 
even the edges and comers exposed to the sea are as clean 
cut to-day, as when, two weeks after construction, the plank 
moulds were removed and. the waves commenced to dash 
against them. 

The construction of concrete generated new wave forces 
which the rubble stone or even the dimension rock could 
not withstand. The waves which previously swept over the 
jetties and expended their force, were by the concrete blocks 
converted into racers, which in storms swept along the jetty 
with terrific force, picking up the rock which lay upon the 
slopes, soattermg it in eyery direction, and, where an obstmo- 
tion opposed its further course, piling up the rock upon it, 
and at times hurling them over the concrete blocks. To pre- 
vent this action of the waves, which, if continued any length 
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of time, would undermine the jetties, spnr cribs were built 
and placed about one hundred feet apart, on both sides of 
the jetties, whereyer they were exposed to the racers. These 
cribs were loaded with rubble stone. The crib work for pro- 
tecting the ends of the jetties was constructed of palmetto logs. 

The palmetto is a species of the palm. Its wood is very 
fibrous, tough and corky. The fibers are intricately inter- 
woven with each other, and the wood resists the attacks of 
the teredo. It weighs about forty pounds to the cubic foot. 
The plan and manner of constructing these cribs are seen in 
figures 4 and 5, Plate E. Before building them, careful ex- 
aminations were made to ascertain the depth of the water and 
the irregidarities of the bottom. A plan was made accord- 
ingly from which the crib was constructed. • 

'* Beferring for an example to the one on the drawing, there 
are fifty-one palmetto logs (A — ^A, see Figs. 4 and 5), each 
twenty-two feet long, which are placed in one row one foot 
from center to center, on the inclined ways formerly used for 
mattress building. This being the floor of the crib, a second 
row, consisting of five logs (B), is placed to break joints with 
the flooring, at distances of five feet from center to center. 
In the same manner the third row is placed, consisting of 
eleven logs, sixteen and one-half feet long, at distances of five 
feet between the centers, and breaking joints with the lower 
row. Augur holes are then bored, and the rows bolted to 
each other by three-quarter inch bolts. The fourth and fifth 
row of logs is then laid, as shown on the illustration, and 
drift-bolted to the lower layers. The crib is braced by short 
logs (0, C,) standing upright against the comers of the cells. 
Their lower ends are flattened and tightly wedged between 
the flooring, where they are fastened by bolts. In addition 
to these, stirrup bolts are used at every alternate comer of a 
compartment, which tie all the logs from the bottom to the 
top. The compartments are four feet square in the clear, 
and large enough to admit the largest boulders tha are 
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brought to the jetties. The cribs are pulled off the ways 
into the river by a tug, which takes them to the place for 
which they are buili Here a row of guide piles has been 
driven, about ten feet from the jetty embankment, to which' 
the vertical edge of the crib is lashed. The sinking then 
takes place. The compartments are finally closed by laige 
boulders, which are lifted into position by a derrick. The 
remaining space, of about ten feet in width, between the ver- 
tical edge of the crib and the jetty embankment, is filled with 
stone until it appears above water." 

The above description and the plates of concrete and mb 
work are from a paper of Mr. Schmidt, entitled " The South 
Pass Jetties," read before the annual convention of the 
American Society of Civil Engineers, held at Cleveland, 
Ohio, June 17, 1879. 

The sea end of the west jetty is entirely inclosed by this 
crib work for a distance of about three hundred feet above 
the end. As the end of the east jetty is still more exposed to 
the waves, a more extensive plan has been carried out. It is 
necessary for the stability of the work that it should be bmlt 
with very flat slopes, so that the waves will meet no vertical 
obstructions to pound against A cross section of the pier- 
head at the end of the east jetty is shown on Plate 18. 

This shows the combination of the different kinds of ma- 
terials and work. A longitudinal section of the pier-head 
would show the same plan of construction ; a broad base, a 
flat slope, and the very best arrangement of the most suitable 
and durable materials in order that the permanency of the 
work may be assured. Landward from the concrete work on 
both jetties the final capping consists of rubble stone, 
rounded into a crown, under which, in a trench about six feet 
wide, gravel was worked into the mattresses, to prevent leak- 
age. The height of this section of the jetties is about eigh- 
teen inches above datum* 

The three principal materials used in the construction of 



JETTIE8 COMPLETED. 209 

the jetties and auxiliary works were willows, lamber, and 
stone, the distribution of which is given in a detailed esti- 
mate in Appendix 16. 

' The total amount of each was : willows, six hundred and 
sixteen thousand one hundred and twenty-six and thirty- 
nine one hundredths cubic yards ; lumber, thirteen million 
feet, board measure ; stone, including concrete, ninety-nine 
thousand eight hundred and twenty-five and ninety-five one 
hundredths cubic yards. 

The places where the willows were obtained have been de- 
scribed in Chapter YXL The lumber, with the exception of 
about one million feet obtained. at New Orleans, was fur- 
nished by Messrs. Poitevent & Favre, of Pearlington, Miss., 
who from their promptness and reliability in supplying ma- 
terials are entitled to great credit. 

Nearly all the lumber for the jetties was dejivered by 

* 

schooners, carrying from forty to fifty thousand feet. By the 
course run, the distance from Pearlington (where the mills of 
Poitevent & Favre are situated) to Port Eads is about one 
hundred and fifty miles. 

The stone was obtained from various places ; from New 
Orleans and Port Eads, where it was discharged from sea- 
going vessels as 'ballast; from the banks of the river at 
Vicksburg, Miss., but by far the largest quantity from Rose 
Clare, Indiana, fourteen hundred miles above Port Eads, 
where it was quarried from the hard blue and gray limestone 
blufis of the Ohio Biver. 

The firms of Dippold and McDonald, and ^. Sharp McDon- 
ald & Co., of Pittsburg, Pa., quarried the rock, and delivered 
it at Port Eads in coal barges, carrying about three hundred 
and seventy cubic yards, in fleets of from twelve to nineteen 
barges. The weight of the largest load delivered was about 
eleven thousand net tons. 

The total amount delivered by these parties was sixty- 
two thousand four hundred and forty cubic yards. 
14 
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FINAL BESULTS. 



By comparing the description given in chapter seyen, of 
the mouth of South Pass, as it appeared in June, 1875, with 
the bird's-eye yiew of the jetties and Port Eads, given with 
the present chapter, we can appreciate the external changes 
that have been made since the work began. Wharves, build- 
ings, jetties, and sea-going vessels have taken the place of 
the desolation characteristic of the mouth of the Mississippi 
Biver at one of its unused passes. But there are other 
changes not shown on the sketch. 

In the winter of 1878, ballast arriving in vessels was often 
discharged on the banks at Port Eads. During the winter of 
1879 two steam derricks were built for this purpose, each of 
which in ten hours removes from one hundred and fifty to two 
hundred tons from the hold of a vessel, and places it upon 
the bank. The material thus discharged is brought fFom 
all parts of the world ; dirt from the blu£Es at Cape Town, 
Africa ; gravel from the Thames ; granite from Bio de Ja- 
niero ; sand from Prance and Spain, and a great variety of 
material from many other ports. About twenty-eight thou- 
sand five hundred tons of ballast have already been placed 
upon the banks at Port Eads. 

A good foundation, half a mile in length, and from sixty to 

one hundred feet in width, has been prepared for storing 

materials for future construction. The deep water close 

against the bank, the fact that its surface level is aflEected 
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slightly by the tides and river floods (one foot on the 
fB at CarroUton raising the surface fiye-sixths of an inch 
.^ort Eads) ; the deep channel, seven hundred feet wide 
of an indefinite length, where a large fleet can ride at 
lor with perfect safety, and the saving in towage ; these 
jive great advantages to Fort Eads, as a shipping port 
3ie cereals of the upper Mississippi, and the cotton and 
«r of the lower valley. This is one of the incidental bene- 
^at commerce will reap by opening the mouth of the river, 
he progressive and final channel results are seen more 
rly by the study of the plates, than by any verbal state- 
-L The successive changes in the area of the cross-sec- 
'^ and in the shape of the channel, and the increasing 
th in the line of the deepest water, are shown on Plates 
I fnd 21. (facing page 212). 

Jie first exhibits the development of the channel by five 

t2M at is-sections, and the second by a profile of depths in the 

jji^^^J^'jfoi the deepest water. An examination and comparison 

'^nf3^><?.-rlates A and F will show, in a more general way, all the 

so^^^^gt^pgea that have occurred in the channel The first is the 

<^r^7/ rt of the IT. S. Coast Survey, of May, 1876. The second 

te survey of July, 1879, by Captain Brown; it shows a 

rth of nearly thirty-one feet through the entire length of 

^^^f jetty channel 

Tit^Ouring the construction of the concrete blocks, the chan- 

" I developed rapidly near the sea end of the jetties, the 

Irease in depth on the bar keeping pace with the extension 

' ihe blocks seaward. Between January 20th and April 8th, 

79, the east jetty concrete was extended from Station 105 

^6 Btation 116, and the west jetty concrete from Station 102 

'112. During the same period the depth on the bar in- . 

eased from 23.9 feet to 27.2 feet The spring floods pro- 

^Iced a development the entire lei^^th of the jetties, which 

lrS*iJulted on April 7th, in a channel twenty-five feet deep, and 
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two hnndred feet wide, which was certified to by Captain 
Brown. On June 18th, a channel twenty-six feet deep and 
two hundred feet wide was obtained, and on July 10th a cer- 
tificate was given by Captain Brown, as follows : ** I certify 
that on the 8th day of July, 1879, there was a channel at the 
mouth of South Pass, through the jetties, thirty feet in 
depth, without regard to width, measured at average fiood 
tide, and extending from a wider and deeper channel in 
South Pass, to deeper water in the Gulf of Mexico." This 
was the maximum channel demanded by the law. 

For examination by those who desire to follow more 
closely the successive changes in the channel, three tables are 
given in Appendices 6, 7 and 17. The first shows the depths 
in the line of the deepest water on twenty-seven sections, 
between East Point and Station 128, beyond the ends of the 
jetties, and at twenty-eight diflferent dates between May, 
1875, and January, 1880. The second gives the total dis- 
tance, in feet, that the various contours were interrupted by 
shoaler water. These contours, eight in number, extend- 
ing from twelve to thirty feet, are drawn from surveys made 
at twenty-five different dates. The third, taken from the 
report of Captain Brown, of July 1st, 1879, shows the depths 
that could be carried through each distance of two thousand 
feet, between East Point and the ends of the jetties. The 
table is made up from fifty-four surveys. A study of these 
three tables will show fluctuations in depths and distances, J 
increase and decrease, advance and retrogression, but yet 
a general progressive development The fluctuations were 
due, 

First — ^To the variable conditions of the river ; its chang- 
ing volume and its sediment differing in amount and charac- 
ter; and 

Second. — To the construction work which was hurried for- 
ward or delayed by the various causes previously mentioned 
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I relation exisidng between the progress of the construo- 
^ork and the channel development is shown on Plate 22, 
\ the materials used in the work during each year, and 

tncurrent results which they accomplished in the re- 
ef the materials composing the bar, and in increasing 
^pths of the channel, are exhibited graphically by four 
IBS, each divided into four years, that the eye may catch 

Lce the progress of the construction and its results. j 
'ill be seen by an examination of this plate, that the 
it of material removed from the bar in four years was 
million two hundred and eighty-three thousand one 
red and twenty-three cubic yards. This represents the 
Is of scour over deposit in the formation of the channel, 
whole space between the jetties, in the entire distance 
[East Point to a point one thousand feet beyond the sea end 
[e jetties. The central portion increased in depth as the 
^el developed, and over the spaces on each side exten- 
^^jdeposits took place. Discarding this item of deposit, the 
^i^jBnt moved in all seven million six hundred and seven 
^^and one hundred and fifty-one cubic yards of material 
I '^ the bottom, and carried it seaward. ^ 

'^ftate G stUl further illustrates this subject, and shows the 
|nt of the scouring and depositing influences. The un- 
led areas on the plate show where there has been deepen- 
since May, 1875 ; the shaded areas show where deposit 
taken place since the same date. The figures on the 
show the increase or decrease in the depths. 
lU examination of Plates A and F, in connection with the 
iparative chart just alluded to, will show to what extent 
id has been formed on the sea side of the jetties. For 
:ly a mile beyond the old land's end at East Point, the 
|w growth is above the level of average flood tide, and 
passes and reeds cover it. 
■' On the west side of the west jetty the same process is go- 
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ing on, and clumps of grass here and there indicate that 
a short time the whole area included between the went she 
and the jetty, as far seaward as Station 90, will be above t 
tides and covered by vegetation. 

We have endeavored by these various charts, sketches, an^ 
tables to show the results accomplished in the channel an^ } 
on either side of ii Some of the channel results have bee 
obtained by dredging, but the amount of material moved by! 
this means has been so small, being only about one per cent 
of the whole, that we have not included it in the exhibition 
of results. This artificial appliance has simply hastened a 
result which the current had ample power to accomplish, 
as is evident from the fact that it is now able not only to 
maintain the channel secured, but to still further enlarge 
it 

The unsuccessful attempts made at various times during 
the construction of the jetties and auxiliary works to per- 
manently increase the size of the channel, when the condi- ^^ 
tions did not exist for maintaining it, show how utterly futile 
it is to attempt anything beyond slight changes in its shape ; 
and they also prove the truth of the theory advanced by Mr. 
Eads, before the jetties were commenced, that it is impossi- 
ble to permanently deepen the channels of sediment-bearing 
rivers without proportionately contracting them. 

The engineer can control only the /oi^m of the channeL 

Dragging chains, harrows, and ploughs over the bar at 
times, when channel enlargement was particularly needed, 
resulted in some instances in a temporary increase in depth, 
but with no permanent increase of channel dimensions until 
the current itself had become sufficiently strong to make and 
maintain an enlarged channeL 

The material of which the bars at the mouth and head of 
the pass is composed, is so easily moved by the current that 
the slightest increase in velocity results in a deepening of 
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the cliannel, so that it may be stated as ptactically true that, 
whatever size of channel the current will maintain^ it will 06- 
tain if only a reasonable time be given it to accomplish the 
desired result ; except in cases of tough clay, where its re- 
moval may be hastened by artificial means. These principles 
have been well proven by the effects of the works at the head 
of the pass, and the following illustration is given to show 
the impracticability of maintaining any artificial enlarge- 
ment of the channel without contracting ii In the spring of 
1878, after the entrance channel had shoaled on account of 
the destruction of Island Dyke, alluded to in Chapter XIY. 
Capt John Grant, of New Orleans, who had had long experi- 
ence in dredging, conceived the idea of deepening the chan- 
nel by artificially increasing the velocity of the current at 
the bottom. He constructed a machine for this purpose. 
On a flajtboat about eighty feet long, he erected a strong 
framework and arranged long posts, eight or ten in number, 
to be lowered or raised vertically by being geared to a shaft 
revolved by an engine. Attached to the foot of these posts 
was a board apron, about three and one-half feet wide, ex- 
tending the whole length of the boat, and inclined outward at 
an angle of about thirty-five degrees with the posts. 

The boat, with the posts and apron raised to the surface of 
tlie water, was towed above the place to be deepened, and 
then swung across the current by the tug which was towing 
it alongside ; the apron was lowered to the depth which it 
was required to produce over the shoal, and the boat, with 
the tug still alongside to hold it broadside to the current, 
drifted down stream until the posts, which projected about 
one foot below the apron, caught on the shoal and stopped 
the boat The current, obstructed by the apron and forced 
under it with increased velocity, quickly excavated the ma- 
terial, thus allowing the boat to drift slowly down stream 
over the shoal, deepening it as it weni The water was 
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nsuallj about two feet deeper immediately above the apron 
than at the down-stream side of the boai 

When the boat had thus drifted over the shoal and washed 
the material either into Southwest Pass, or into the deep 
channel of South Pass between the dykes, it was towed back 
to the starting point and allowed to drift again over the 
shoal. When a deepening of about six inches had been 
effected oyer the whole area required^ the apron was lowered 
still deeper, thus planing or shaving off the shoal by succes- 
sive cuts. Owing to delays, caused by accidents to the posts 
and by bad weather, the dredge did not work continuously. 
Although a deepening of about two feet and the removal of 
about five thousand cubic yards of material from the channel 
was effected, the causes that produced the shoal restored the 
lesser but normal depth, and thus the channel which had 
been deepened by this artificial appliance, shoaled again so 
rapidly that the project was abandoned. 

The results in the gulf beyond the jetties demand our care- 
ful attention on account of the necessity for their mainte- 
nance. The controversial arguments before Congress and in 
the public press alluded to in preceding chapters have given 
the subject greater prominence than it deserves. The views 
and prejudices of the opponents of the jetties, during the in- 
ception of the enterprise, had such an influence everywhere 
that the facts given by official reports during the progress of 
the work were scarcely credited by many. 

There are two methods of illustrating the results. 

First — ^By means of curves that show at various dates the 
position of the outer face of the bar in reference to fixed 
points, and 

Second. — ^By calculations to ascertain the scour or deposit 
over the area in front of the jetties, in the track of the river 
discharge. 

The changes in curves of twenty and thirty feet depth at 
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the sea end of tlie jetties are shown on Phtte E. In order to 
understand the moyements of these curves, their alternate ad- 
vance and recession, an explanation of the plate is necessary, 
for on it the conditions and causes that affect them, and on 
which they depend, are illustrated. These few irregular, and 
to the casual observer unmeaning lines, are the results of 
much careful investigation, and they present graphically many 
important facts. The vertical lines on the plate divide the 
whole time into monthly periods. The readings of the sur- 
face of the river on the Carrollton gauge, from May, 1875, to 
December, 1879, are plotted from the daily records. 

The horizontal lines represent every four feet on the gauge, 
and the points of the curve are plotted carefully by the scale, 
so as to represent the exact reading given by the record. 
The curve of mean velocities, extending from February, 1878, 
to December, 1879, is obtained by ascertaining the mean 
depth velocity at the time of making the sediment observa- 
tions. The curve showing ratio of sediment to water is 
plotted from results obtained by taking specimens of water 
from the pass at Port Eads, at various depths, the sediment 
being separated from the water and its relative weight ascer- 
tained. The points on the curve are the means of a great 
nuipber of observations. The dotted curve immediately un- 
der it, showing the ratio of sand to water by weight, is the 
result of observations by Capt Brown, with a microscope of 
two hundred diameters, by which the sand, or silicious par- 
ticles, is separated from the clay and its ratio to the whole 
mass estimated. 

The high and low waters indicated by the readings on the 
United States Engineer's gauge at Port Eads are also plotted, 
and the line of average flood tide is drawn through the curve 
of high waters. The material removed in the channel devel- 
opment, which has already been illustrated in the graphical 
squares, is also plotted on this chari The points on the 
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cnrye are ascertained and plotted from surveys made at char- 
acteristic conditions of the riyer — at low, high, and medium 
stages. The results are obtained by calculation. Compara- 
tiye charts are made at each date, on which are drawn the 
areas showing scour and deposit since the previous surveys ; 
the whole chart is divided into squares of one hundred feet, 
and the amount of scour or deposit at each comer of eadi 
square is ascertained by placing the charts of the two sur- 
veys one over the other and ascertaining the difference in 
depths. The total amount of material scoured or deposited 
is then ascertained, either by calculating the prism between 
parallel sections one hundred feet apart, or by measuring the 
areas of scour and deposit and multiplying them into the 
mean depths. 

The two curves which remain to be explained are the 
twenty and thirty feet curves, which show the position of the 
outer face of the bar. They are obtained by means of twenty- 
one parallel ordinates, fifty feet apart, and drawn at right 
angles to an assumed fixed line, which at about Station 115 
extends from the east to the west jetty. A skeleton plan, on 
Tehich these ordinates are drawn in heavy black lines, is 
placed under the chart (which is plotted on tracing Unen) 
and the distances are then measured on these ordinates from 
the fixed line to the point where the curves intercept them. 
The average of these twenty-one distances establishes the 
mean position of each curve, and gives us the points which 
are plotted and through which the curves are drawn. An 
examination of the plate will show how closely all the curves 
depend upon that of the Carrollton gauge, which indicates 
the rise and fall of the river one hundred and fifteen miles 
above Port Eads. All the curves rise and fall with it Thus 
the current, its velocity increased by the rise of the river at 
Carrollton, accelerates the current at Port Eads ; produces a 
scour in the channel, where the waters are confined by the 
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jetties ; brings with itself a larger amount of sediment, which 
added to the material scoured from the jetty channel, pro- 
duces a deposit at the end of the jetties and pushes out tem- 
porarily the twenty and thirty feet curves. Then as the 
curye of the CarroUton gauge descends, all the other curves 
on the plate descend with it — for the velocity of the current 
is diminished, its ability to transport sediment reduced, its 
abrading force weakened, and the bar, no longer pushed out 
by sedimentary deposits, recedes by the action of the waves 
and littoral currents. 

The results exhibited on this chart, gathered from contin- 
ued and careful investigation, conclusively prove the theory 
advanced by Mr. Eads during the earlier discussions of the 
jetty principle, that there is a direct and intimate relation 
between the velociiy of the current and the amount of sus- 
pended sediment carried by it, so intimate, in fact, that the 
latter depends solely and entirely upon the former, if the 
depth and the local conditions remain the same. 

It will be noticed, that, as the irregularities in the curve of 
the " material removed " become less marked, the twenty and 
thirty feet curves show less movement, especially during the 
last year, when the channel had more nearly attained its full 
development. An examination of the twenty and thirty feet 
curves, shows that the former has receded about one hundred 
feet and the latter advanced about one hundred and twenty 
feet, or in other words, that the outer face of the bar in De- 
cember, 1879, was practically in the same position that it 
was in June, 1875. 

The curve method of ascertaining the changes that have 
o<5,curred beyond the end of the jetties is open to criticism, 
for it embraces only the one thousand feet immediately at 
the sea end of the jetties. 

The second method, by which the difference between scour 
and deposit beyond the sea end of the jetties is obtained. 
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in cubic yards of material or in feet of depth, is more satis- 
factory. In making this calculation we shall confine our- 
selves to the area lying in the track of the river discharge. 
In elucidating the results we refer. 

First — ^To Plate 23, which shows the increase and decrease 
in depth that has occurred over an area of 178.53 acres be- 
tween the surveys of 1876 and December, 1879, the former 
by the United States Coast Survey, the latter by the Assist- 
ant Engineer of the jetties, Mr. A. O. Wilson. 

On account of the soundings being irregularly spaced, es- 
pecially on the Coast Survey chart, the whole area was di- 
vided into one hundred feet squares and the soundings for 
each comer of each square obtained by calculation. 

The table in Appendix 21 gives the result of the calcula- 
tions. Taking the whole area into consideration, the excess 
of scour over deposit is one million five hundred and ninety- 
two thousand and fifty-five cubic feet, or an average increase 
in depth of 0.2 feet. A large part of the area, however, lies 
on each side of the track of the river discharge, and in the 
spaces where the current is checked by the jetties. By an 
examination of the table and chart it will be seen that the 
mean gain in depth depends upon its position in reference to 
the outflowing waters ; thus in combination A, which em- 
braces an area one thousand feet in width, and two thousand 
five hundred feet in length immediately in front of the jetties, 
the mean gain in depth is 1.1 feet; and 

Second. — ^A more extended area has been surveyed at vari- 
ous times by Capt. Brown (see Plate 24). This area is fan- 
shaped, and extends seaward from the jetties about one mile. 
Its smaller base is three thousand five hundred and fifty-six 
feet in length, and its larger base, one mile distant, is nine 
thousand nine hundred and three feet It has twenty-one 
subdivisions. By combining those that lie more directly in 
front of the jetties (viz. : seven to nineteen inclusive), and 
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making a comparison between the surveys of 1876 and 1879, 
we find an excess of sconr oyer the whole area of one mill- 
ion and seyeniy thousand and eightj-seyen cubic yards, and 
a mean increase in depth of 1.70 feet The details of the 
calculation are given in Table 1, Appendix 22. On the chart 
the characteristic soundings only are given. If the subdivi- 
sions fifteen to nineteen inclusive are used as a basis for cal- 
culation, and the mean depths of the survey of 1879 are 
compared with those of the Coast Survey of 1876, we find a 
total scour of sixty-seven thousand one hundred and eight 
cubic yards, and a mean increase in depth of 0.63 feet (See 
Table 2, Appendix 22.) 

In June, 1879, Capt Brown made a deep sea survey in 
front of the jetties extending to a depth of three hundred 
feet A similar survey was made in August, 1876. 

The soundings were taken on radial lines over a fan- 
shaped area, extending a considerable distance eastward 
of the jetties. 

While the surveys will answer for an approximate compar- 
ison of results, the soundings do not give the exact depths 
for two reasons: 

First. — ^The distance which the heavy lead sinks into the 
soft mud is a variable and unknown quantity. 

After describing the method employed, which was that of 
an ordinary lead and line, Capt Brown states in his report : 
'' The results are as reliable as can be obtained, except by 
the slow and costly use of the accurate apparatus employed 
by the Coast Survey, losing an iron shot at each cast Still 
it must be borne in mind that we have very little knowledge 
of how far the lead sinks into the bottom, and we know that 
this distance cannot be uniform over the whole area sur- 
veyed, and that it may not be quite the same in a certain lo- 
cality at different times." (See Annual Beport of Capt 
Brown, June 30th, 1879, page 12.) 
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Second. — Cross currents exist in the gnlf beyond the jetiiesy 
which are caused by the outflowing current of fresh water 
and the littoral or shore current of salt water nearly at right 
angles with it 

This salt water current, having a velocity varying from one 
to three feet per second, is sufficiently strong to sweep the 
lead line to one side, makii^ it impossible to obtain accurate 
soundings. These currents are so variable at different depths 
and at different periods, that the ordinary methods of obtain- 
ing soundings cannot be relied upon in depths greater than 
one hundred feet. The comparison of the two surveys, con- 
sidering five lines that nearly coincide in position, shows an 
average advance of the contours seaward of four hundred and 
ninety-five feet. On one of the five lines compared, the dis- 
crepancy between the two dates is so great that it ought not 
to be included. Two of the lines are far to the eastward and 
beyond the deepening influences of the jetties. The two re- 
maining lines lie in the track of the river discharge ; are 
nearly in the prolongation of the jetties seaward, and from 
their uniformity are alone capable of a fair comparison ; they 
show, that instead of an advance of the contours seaward, 
there has been a recession landward of three hundred and 
forty-eight feei Probably a greater recession woidd have 
appeared had both surveys been made at the same time in 
the year. 

The channel results have been described and illustrated, 
extending from May, 1875, to July, 1879. From the latter 
date to the present time the channel has continued to im- 
prove. In several localities, especially between Station 6 
and Station 100, where the twenty-six feet channel was but 
very little more than two hundred feet in width in 1879, and 
where the thirty feet channel was very narrow, the twenty-six 
feet channel has now a least width of two hundred and sixty 
feet, and the thirty feet channel has a least depth of thirty- 
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one feet and a least width of sixty feet, with a width of three 
Imndred and sixty feet just inside the sea end of the jetties. 

At the head of the passes a navigable channel twenty-six 
feet deep and one hundred and sixty-fiye feet wide was ob- 
tained and certified to by Oapt Brown, on July 10th, 
1879. Since that date the semi-monthly surveys show a con- 
stant increase both in depth and width. The twenty-six and 
thirty feet curves on the west side of the channel, above the 
dyke, have disappeared entirely. The thirty feet channel 
now connects the deeper water of the river with that of the 
Sonth Pass, and its least width is over three hundred and 
fifty feei The channel into the pass is straight and navi- 
gable for the deepest draught vessels. 

Thus very nearly the same depths and widths of channel 
have been obtained at the head of the passes and at the 
jetties. 

The bar at the head of South Pass, described in Chapter 
X., and which, with only fourteen feet of water over it, lay 
like a formidable dam in the entrance channel, has been com- 
pletely removed, and the depth of water into South Pass is 
nearly two feet greater than that into the two larger passes 
on either side of it. 

At the mouth of South Pass the current, which in 1875 
struggled feebly against the frictional resistance of the bar 
that obstructed it, became by the construction of the jetties 
a strong and living force, which, attacking the obstacle in its 
way, swept it far out into the great depths of the gulf, and 
carved out for itself a deep and wide channel more than equal 
to the wants of commerce. 



CHAPTER XYIL 

PEBMANENCY OF WOBKS AND BESULTS. 

The permanency of the results obtained in the channel 
through the jetties and in the gulf beyond them is a subject 
of paramount importance. 

The jetties have been built ; will they endure ? The chan- 
nel has been deepened; the bar has disappeared, and the 
whole sea-going commerce of the valley passes through the 
jetties. Are these beneficial results permanent ? The sedi- 
mentary matters of the South Pass have for five years been 
swept so far out to sea that no trace of them has been discov- 
ered in front of the jetties. Will those conditions continue ; 
and will the causes that produced them exist in the future in 
all their force ? 

Many of the reasons for the permanency of all these re- 
sidts have been given incidentally in the progress of the nar- 
rative. The wisdom in adopting the jetty plan has appeared 
all through the history of the work, and we believe that, if 
nothing further was said, the candid judgment of our readers 
would uphold us in the opinion that the results described are 
certain to be permanent We will, however, state more fully 
the conditions existing in the river and the guli^ that affect 
the permanency of the works and their residts. 

The principal destructive forces to guard against are the 
gulf waves and river currents. 

During their consfaruction the jetties have at times suffered 

from the violence of the waves. On September 15th, 1875, a 

224 
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severe storm visited South Pass. The wind waa from the 
southeast, with a velocity of fifty-two miles per hour. The 
waves wrecked ftbout one thousand one hundred lineal feet of 
mattresses that were floating in position along the east jetty 
near Station 70, where they had been left for several days to 
sink by accumulation of sediment in them. On December 
30th, 1876, a violent storm from the southeast demolished 
several of the temporary wing dams near the end of the jet- 
ties. The waves lifted off and destroyed the top courses of 
the mattresses on both jetties beyond Station 115. On Sep- 
tember 17, 1877, a storm reached the jetties, lasting three 
days. The maximum velocity of the wind was fifty-seven 
miles an hour. Its direction at first was west southwest, 
then changed to southeast, and from that point veered around 
to the north. A damage of about $1,200 was inflicted on the 
jetties by loss of stone and shattering of mattresses. Three 
other violent storms subsequently visited the jetties, injuring 
to some extent the top courses of mattresses. These storms 
were generally accompanied and followed by storm tides, 
which raised the surface of the water from one foot to eigh- 
teen inches above its ordinary level. These losses and dam- 
ages occurred during the incomplete state of the work, when 
generally the mattresses, loaded with stone sufficient only to 
sink them, presented an unprotected vertical face to the 
waves. Since the construction of suitable slopes of mattress, 
rock, and crib work around the sea ends of the jetties, and the 
building of the massive blocks of concrete, there has been 
no loss nor damage, although several violent storms have 
brought a terrific wave force against the works. 

The height of storm waves at the mouth of the Mississippi 
is from twelve to fifteen feet, measured from trough to crest 
Their force is considerably broken by the long gradual slope, 
over which they travel before reaching the crest of the bar. 

No danger from undermining of the jetties by the river cur- 
15 
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rent need be apprehended, for by the construction of the 
wing dams, the channel has been located at a distance from 
the jetty walls and nearly midway between them. The tend- 
ency has been and will continue to be, to form deposits back 
of the wing dams, and along the riyer side of the jeitieB, 
which will remove the strong currents stiU further from the 
permanent works. But even without the assistance of the 
wing dams the channel would haye been formed nearly mid- 
way between the jetties, or at least such woidd have been ite 
permanent location. The same causes that formed the slop- 
ing banks of the river and passes, and placed the deepest 
part of the channel equally distant from the banks, where the 
course of the current is straight, would have accomplished 
the same result in the jetty channel, with the bank on the 
east slightly steeper than that on the west, owing to the cnrr- 
ature of the jetties. The currents near the jetties, slowed 
by the friction of the rough mattresses and by the bottom 
in the shoal water near the works, would have dropped 
their sedimentary matters near the jetties, and thus still 
farther increasing the velocity of the current in the centre 
of the channel, would have slowly deepened it The wing 
dams hastened a result that natural causes would have pro- 
duced, so that when these temporary structures are allowed 
to go to decay, the normal forces of the river will not only 
preserve the present form of the channel, but still further 
reduce the depth of water near the jetties and increase it 
at a distance from them, and gradually rectify any irregu- 
larities in the channel alignment that tiie wing dams may 
have produced. 

Another destructive element, to which works built along 
Southern sea coasts are generally subjected, is the " Teredo 
Navalis," or sea worm, which lives upon unprotected wood- 
work. 

Captain Brown's examinations of willows obtained on the 
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sea side of the end of the east jetty, from a depth of about 
eighteen feet, show, as he states, that the teredo enters the 
willow stick when young through small holes no larger than 
the puncture of a pin, and works along through the willow 
lengthwise with the grain. ''The avenues made by the 
worms finally leaye the willows a compact mass of nearly 
parallel tubes, lined in many places with a calcareous sub- 
stance * * * much like a thin shell. This seems to 
lend some degree of toughness and strength to the damaged 
wood. * * * Where considerable sediment has settled 
on either flank of the jetties, the mattresses are mostly filled 
with mud and sand, * * * and all specimens of wood I 
have seen, known to have been completely buried in the mud, 
are entirely free from worms or their traces." 

The reports of the Boards of 1877 and 1879 confirm the 
opinion of Capt Brown, that the teredo cannot penetrate 
into the body of the work, and they say : " The teredo does 
not attack wood where the free access of sea water is im- 
peded. Those portions of a stick buried in mud or sand, or 
packed around with mud or sand, are secure. We have no 
reason to believe that the teredo has penetrated or can pen- 
etrate far into the interior of the mattress courses ; we have 
pretty good reason to believe that the foundation matresses 
are and will remain secure ; and probably also the bulk of 
the interior of the masses of willow work." (See Appen- 
dix 18.) 

The subsidence or settlement of the jetties, especially at 
their sea ends, is a subject of considerable importance. 

It is evident from the record of the pile driving, given in 
Chapter XTT., that from the land's end to the crest of the 
bar, any settlement recorded must be due to compression of 
the mattress work. 

Beyond the crest of the. bar, where more recent deposits 
had taken place, there is no doubl that during the earlier 
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stages of the work the foundation mattresses, on acconnt of 
the superposed weight of other mattress work and stone, 
settled several feet into the foundation of mud on which they 
rested, and it is possible that the foundation itself also set- 
tled from compression. 

Gapt. Brown, in his report of July, 1877, speaking of the 
end of the east jetty, which he says until lately had been 
gradually sinking into the soft bottom beneath it, says : " The 
former rapid rate of settlement has intermitted, at least, and 
its cessation may be permanent." In his report of May, 1878, 
he states that in five and a half months the subsidence of the 
jetties is about six inches. In his report of June 30, 1879, he 
stated that the concrete blocks seemed to be sinking at an 
average rate of from six inches to one foot yearly, but that it 
was difficult to ascertain how much of this settlement was 
due to condensation of the mass of the work, and how much 
to other causes. 

Levels taken by his assistants every month since the con- 
struction of the concrete blocks show, that between Station 
103 and the end of the east jetty, the average settlement in 
ten months was about five and one-half inches. The least 
amount of subsidence of any one block was two inches, and 
the greatest amount eight inches. On the west jetty the 
average amount in nine months was four inches, the least 
three-quarters of an inch, and the greatest eight inches. 

The least subsidence of three-quarters of an inch occurred 
about four hundred feet from the sea end of the jetty. 

The irregularity in the degree of settlement in the blocks 
of both jetties, shows that the subsidence is caused mainly 
by compression of the mattress work, and not by its sink- 
ing into the foundation on which it rests, nor by the subsi- 
dence of the foundation itself, for if either of the two latter 
were the causes, the settlement of the blocks would be 
uniform, or at least in a gradually increasing ratio toward 
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the ends of the jetties. (The amount and rate of subsidence 
of the concrete work is shown in detail in Appendix 23.) 

Thus we see that the four destructive forces to which the 
jetties are exposed, namely, gulf waves, river currents, the 
teredo, and subsidence of the works, have not seriously 
affected them during their construction and while incomplete 
and unprotected. 

The expected increase in the volume of water flowing 
through the jetties will serve not only to perpetuate the re- 
sults obtained, but even to enlarge the channel. The full 
normal section is not yet obtained. The average area of the 
section of the pass above Grand Bayou was, in 1875, about 
twenty-four thousand square feei The present minimum 
section of the jetty channel is twenty thousand square feet 
After the contraction of the entrance channel at the head 
of the pass, there was during two years a gradual contraction 
of the channel between the head of the pass and Grand 
Bayou. Since 1878, the increase in the volume entering the 
pass, due to the continued enlargement of the section between 
the dykes, has not only prevented further contraction, but has 
commenced an enlargement. The enlargement of the section 
of the pass below Grand Bayou has been progressive since 
the construction of the dam across that outlet. This is 
shown very clearly by the annual surveys of the pass by Capt. 
Brown. 

The average depth of scour over the whole width of the 
pass during the four years between June, 1875, and June, 
1879, was 1.13 feet, and the amount of the material removed 
was seven hundred and thirty-seven thousand five hundred 
and thirty-six cubic yards. 

The area of section in the jetty channel will, no doubt, 
eventually be fuDy equal to that of the pass above Grand 
Bayou. Mr. Eads and Sir Charles Hartley have from the 
first contended that the channel through the jetties will be 
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even larger than that of the pass itself, and, in support of 
their opinion, allnde to the effect of the jetties at the Snlina 
mouth of the Danube, which, though six hundred feet apart, 
have produced a depth greater than that which exists in the 
pass, where the banks are but four hundred and fifty feet 
apari 

The conditions at the mouth of the South Pass are still 
more favorable on account of the tidal flow, which sometimes 
at the bottom attains a velocity of 1.6 feet per second, when 
flowing in, and a much greater velocity when flowing out 

The constant deposition of sediment, which has been going 
on since the work commenced, will no doubt continue until 
the embankments against both sides of the jetties have 
everywhere, except at their extreme sea ends, reached the 
height of average flood tide. This natural action, with the 
artificial embankment of gravel, that has been placed above 
the datum plane on the slope of rubble stone and against 
the concrete blocks, will make the whole work impervious, 
and render the jetties as tight as the earthwork of the best 
reservoir embankments. 

The enlargement of the channel during the last ten months 
is shown by the fact, that during the first five months after 
the maximum channel was obtained, the channel was reported 
by the inspecting officer to be deficient thirty-one days either 
in width or in depth, but during the second five months not 
a single day. There is every reason to anticipate a channel 
much wider and deeper than now exists. The restoration 
of the normal conditions at the head of the passes ; the in- 
flow of a greater volume of water ; the permanent closure of 
Grand Bayou ; the final imperviousness of the jetties, and 
the maintenance of these favorable conditions by the stabil* 
ity of the jetties and auxiliary works, insure for the future & 
channel whose dimensions will be much beyond the require^ 
ments of the law. 
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In discussing the permanency of the results obtained in the 
gulf beyond the jetties, it will be necessary to understand, 

First.— The natural conditions that exist at the mouth of 
the South Pass, and 

Second. — The new conditions that have been introduced by 
the construction of the jetties. 

The natural process and order of bar formation at the 
mouths of the passes have been described in preceding chap- 
ters, in the description of the delta and in the discussions of 
the causes that produced the bars. At the mouth of South 
Pass the conditions diflfered in some respects from those of 
the two larger passes. The volume of its discharge, and con- 
sequently that of its sedimentary matters, was much smaller ; 
the slope of the outer crest of the bar was much steeper, 
and the mud lump formation had nearly ceased. 

The bars at the mouths of the two great passes are largely 
composed of mud, while the bar at the mouth of South Pass 
is of hard sand. The cause of this difference is to be found 
in the fact that j^he power which wave action gives to sea 
water to suspend sedimentary matters decreases with the 
depth. 

If we assume any given area, say one mile square, in front 
of either one of the passes, it is fair to assume that for equal 
depths the waves give to the water over such area an equal 
power to sustain the sediment. The lesser depth formerly 
existing at South Pass would give a greater power of suspen- 
sion than that which the water possessed over the bars at 
the greater passes. 

The Southwest Pass discharges about four times the vol- 
ume of the South Pass; therefore the wave action at the 
Southwest Pass is less able to hold up in suspension and 
leach out the lighter or muddy portions of the sediment dis- 
charged by the river. At the South Pass this leaching out 
process being thoroughly accomplished, the sand alone re- 
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mainB to form the bar, the lighter portions haying been 
swept far out to sea. 

The existence of a littoral or shore current at the mouth 
of South Pass, which has been most emphatically denied by 
the opponents of the jetties, is clearly proven by the follow- 
ing facts : 

In February, 1876, Prof. Henry Mitchell, of the United 
States Coast Surrey, made observations to decide this ques* 
tion. At the date of these observations the weather was 
calm with a slight breeze from the north. He established 
one section across the pass at the lighthouse, and another 
about two thousand two hundred feet in length in twenty &et 
of water, immediately beyond the crest of the bar, and paral- 
lel with the face of it. Careful gauging of the volume pass* 
ing through these sections gave twenty-three thousand five 
hundred and forty-seven cubic feet per second at the light* 
house and one hundred and seven thousand five hundred and 
ninety-six cubic feet per second at the section outside the bar. 
This was more than four times as much as the former, although 
a considerable portion of the volume had escaped laterally 
over the outlying reefs before reaching the crest of the bar. 

The average velocity, from surface to bottom, was thirty per 
cent greater than that at the lighthouse, and the maximum 
velocity of the six feet depth was one hundred per cent, 
greater. A deflection of the current to the westward was no- 
ticed. These observations proved the existence at that time 
of either a littoral current or a race of the sea. (See XT. S. 
Coast Survey Keport, 1875, Appendix No. 11, page 189.) 

On May 27th, 1874, Mr. Bayley published a letter in the 
New Orleans Picciyune^ in which he gave some facts relative 
to a littoral current He referred to the captains of steam- 
ships and to the experience of fishermen, to prove that there 
is a regular coastwise westerly current, except only when tem- 
porarily checked by westerly or southwesterly gales, and that 
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steamers make better runs westward than eastward. He re* 
ferred to the Coast Survey report of 1858, to show that impor- 
tant changes at the Grand Pass entrance to Barrataria Bay 
were caused by the strong westerly currents of the gulf. He 
says further ** modem current charts correctly represent the 
great equatorial current, as sweeping in its resistless course 
around the Gulf of Mexico, across and near the mouths of the 
passes, and that an eddy current commences there and flows 
westward along the Louisiana coast" 

Observations and experience during the construction of 
the jetties show that the shore current which exists there 
is not always westward, but under the influence of westerly 
winds, has sometimes been found to be quite strong to the 
eastward. 

On March 13th, 1878, Captain Brown found a current of 
three feet per second at the bottom, moving to the eastward. 
The location of his observation was six hundred feet beyond 
the end of the jetties, in twenty-eight feet depth of water. 
The surface current of fresh water was moving straight out. 
But the prevalence of the westerly current, which is doubt- 
less due prificipally to the prevailing winds, is shown by the 
fact that the drift logs of the Mississippi Biver, drift lumber 
from the jetties, and the buoys along the delta that break 
from their fastenings, are found invariably along the coast of 
western Louisiana and Texas. 

We have thus given the natural conditions, as far as relates 
to bar formation, wave force and current action. The jetty 
construction has, however, brought with it the following new 
conditions : 

First. — ^Where there was formerly a sluggish river current 
about eight feet deep, there is now at flood river a swift cur- 
rent over thirty feet deep ; and 

Second. — ^The protrusion of the jetty walls into the salt 
water currents has greatly increased them on the same prin- 
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ciple that a dyke built out into a river current will greafly 
increase its Telocity opposite the end of the dyke. The 
strong volume of fresh water flowing out of the jetties can- 
not be thrust aside at once by the cross current of salt water, 
nor can the volume of salt water sweeping with .great force 
past the end of the jetties be held back by this volume of 
fresh water, which, like a great obstruction, is thrust out into 
it The result of these two forces, meeting at right angles 
nearly, is a depression of the salt water current into the un- 
stable gulf bottom, and a consequent scour and removal ol 
the material to restore the sectional area. This action at 
high river nearly counterbalances the depositing action, 
and during low river the quickening of the gulf currents 
caused by the jetty walls projecting into the sea, is shown by 
the marked deepening that always occurs at such seasons, 
and by the invariable recession of the face of the bar. The 
influence of the new conditions created by the works of im- 
provement upon the outlying ridges, shoals and lumps was 
very clearly exhibited by two models prepared in plaster for 
the Paris exposition of 1877, by Mr. Schmidt These models 
represented the condition of the South Pass bar in 1875 and 
1877 respectively. The marked elevations existing at the 
former date beyond the crest of the bar, had been leveled 
and reduced in all their dimensions by the deeper flowing 
volume of the river and the stronger cross currents of the 
gulf. 

Thus the leveling and disturbing influences of the waves» 
and the eroding influences of the salt water currents and the 
river floods, have for five years prevented an advance of the 
bar. In place of pushing the bar into the gulf at the rate of 
six hundred feet per annum, or a total distance of three thou- 
sand feet, as was predicted by Gen. Humphreys, the jetties 
have not only cut the bar entirely away and stopped its ad- 
vance, but have deepened the gulf beyond them. 
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The commercial benefits obtained by the construction of 
the jetties have been no less marked than the natural results. 

Fiye years ago the vessels, when loaded to eighteen feet 
even, were with great difficulty towed through the narrow 
ditch dug by the government dredges at the mouth of the 
Southwest Pass, or were delayed for days while the bar was 
blocked with other vessels. Now the Great Eastern can pass 
in or out with safety. A record of the navigation of South 
Pass is given in Appendix 24 A study of this table shows 
the following : namely, that since the opening of the pass to 
navigation in 1877, and the discontinuance of work by the 
government dredge boats at Southwest Pass in August of 
that year, there has been a considerable increase in the num- 
ber of vessels crossing the bar, especially of steamers, and 
also a great increase in draft 

The steamers increased in number from five hundred and 
eighty-seven in 1877, to eight hundred and forty in 1879, and 
the number drawing from twenty to twenty-four feet in- 
creased from eleven to one hundred and thirty-four in the 
same period, of which number fourteen drew twenty-three 
feet and over. The maximum draft of 24! &' was that of the 
steamship City of Bristol^ of the Inman Line, on October 
81st, 1879. 

The increase in exportation from one source alone may be 
seen by the following extract from the annual statement of 
the " Trade and Commerce of St. Louis " for the year 1879 
reported to the Merchant's Exchange of that city. " Direct 
shipments to foreign countries from St. Louis, in tons, by rail 
through the Atlantic ports, and by river through New Orleans : 





1879. 


1878. 


18^. 


Total, in tons, by rail 


185,881 
176,581 


72,091 
154,060 


16,825 


Via rirer, to New Orleans to Europe 


6,857 
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This statement shows that the tncrecwe in exports via the 
mouth of the river is three times greater than that by rail to 
the Atlantic seaboard in the time mentioned. 

The benefits that have accrued already to the agricultuie 
and commerce of the Mississippi Valley are clearly shown 
by the following extracts from a letter dated New Orleans, 
La., May 28th, 1880, and addressed to the author by Gen. 
Cyrus Bussey, an eminent merchant and President of the 
Chamber of Commerce of that city, and one of ihe early 
friends of the jetty enterprise : 

" Since the completion of the jetties there have been no 
complaints of detentions at the mouth of the river. Vessek 
of the largest class pass through the jetties fully loaded with- 
out touching the bar ; to illustrate, reference is called to the 
steamship Australian which sailed from New Orleans, May 
the 11th, drawing twenty-three and a half feet, with a ca^ 
of four million and eighty-six pounds, equivalent to eight 
thousand two hundred and twenty bales of cotton. 

"During the month of May vessels drawing twenty-three 
and one-half feet have arrived at this port, bringing large 
cargoes of merchandise, which have greatly increased the 
value of the imports at the port of New Orleans since the 
completion of the jetties. The effect of the jetties on the 
transportation lines of the country cannot yet be estimated ; 
that the effect has been to lower the rates on all transportation 
routes from the Mississippi River to the seaboard, cannot be 
denied. Prior to the construction of the jetties the commerce 
between New Orleans and foreign countries was carried on 
by vessels which could not load deeper than eighteen to 
nineteen feet, and then they ran great risk of detention for 
an indefinite time before getting to sea. These facts prevented 
many vessels from coming to this port ; those that did come 
demanded and received high rates of freight, five-eigbths 
penny to seven-sixteenths penny per pound for cotton to 
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Liverpool, and twelve pence per bnshel for grain. During 
the past season the rates have been one-quarter penny to 
three-eighths penny per pound for cotton, and seven pence 
per bushel for grain, while the exports have been largely in- 
creased, amounting to over one million seven hundred thou- 
sand bales of cotton against one million four hundred thou- 
sand last year, while the shipments of grain have more than 
trebled those of the year 1878, and are rapidly increasing. 

'' Large fleets of barges are being built to carry grain from 
St. Louis and other points on the Mississippi Biver to New 
Orleans; while at this port the facilities for handling and 
storing grain are being greatly increased ; floating elevators 
of immense power are being constructed, while new elevators 
of very large capacity are to be constructed on land; the 
large elevator which stood empty for years before the jetties 
were constructed, is now full, and there is a demand for stor- 
age capacity equal to half a million bushels, which cannot be 
supplied. 

''The low freights made possible by the jetties have 
effected this large increase in the exports from this pori 
The saving on the freight on the cotton, grain, cotton seed, 
oil, oil cake, and other articles, including staves, etc., ex- 
ported from New Orleans for the year ending 31st August, 
1880, will exceed $4,000,000 over the freights that would have 
had to be paid, if the jetties had not been constructed. This 
is not the only saving; there has been a reduction in the 
rates of insurance, and a perceptible saving in time, which is 
an important consideration, as the value of the cargo of a 
ship is on interest until it is delivered to the consignee and 
sold. There being no longer any detention on the bar at the 
mouth of the river, we hear no complaints of heated cargoes 
of grain arriving in foreign ports from New Orleans. The 
good character of the grain shipments from this port is fully 
established. If, in addition to other advantages, we consider 
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the redaction in freights on the river transportation, caused 
by larger cargoes being carried, owing to the increased de- 
mand caused by the jetties, we may safely estimate that the 
sum saved to the producers in the Mississippi Valley, on that 
portion of their productions finding a market through New 
Orleans, amounts to five million dollars annually. The value 
of the jetties to the commerce of the whole country caoiiot 
be estimated." 

Not only should the reduction of freights on products that 
are shipped via New Orleans be credited to the jetties, but 
also on all those products whose natural route to market is 
by the Mississippi Biver, but which find their way to the 
Atlantic seaports by the various railway Lines, for they hare 
been forced by the jetties to reduce their rates to compete 
with those of the river. Therefore, the annual saving as es- 
timated by Gen. Bussy as residting from the jetties should 
be largely increased. 

'* Westward the star of Empire takes its way." Already 
three-eighths of the whole cotton crop of the United States is 
grown west of the Mississippi Biver. In 1849 the center of 
the wheat-growing belt was east of Cleveland, and that of the 
corn-growing belt between Cincinnati and Louisville. 

At the present time the center of both belts is tcest of the 
Mississippi; the production of wheat reaching now abont 
400,000,000 bushels per annum, and com about 1,500,000,000. 
This westward movement of the grain center increases the 
cost of transporting the grain to the Eastern ports by rail, 
and draws these immense productions toward their natural 
outlet to the world, via the Mississippi Biver. 

These natural and inevitable tendencies of agriculture and 
commerce have already accomplished the improvement of 
the mouth of the river, and they now demand the removal of 
all obstructions in this great commercial highway of the 
nation, from New Orleans to Si Louis. 
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CONCLUSION. 



As this history draws to a close, it is proper to mention 
those who have been the friends of an enterprise, that by 
OTercoming all financial and natural obstacles, has accom- 
plished results of such great importance to the country. 

The record commences with those to whom this work is 
dedicated* In no legislation during the past ten years has 
the wisdom of our lawgivers and the executive officers of the 
government been more clearly shown, than in the enactment 
and execution of those laws that pertain to the work that has 
given the commerce of the Mississippi Valley an open biveb 

MOUTH. 

Among the merchants, bankers, capitalists, manufacturers, 
and others who assisted the enterprise in various ways, stand 
out prominently the individual associates of Mr. Eads and 
the stockholders of the South Pass Jetty Company, who in- 
vested their money in the jetties at a time when they were 
considered a doubtful experiment, and who were willing to 
trust to the success of the enterprise for the return of their 
investment 

The civil engineers of America and Europe, with a few ex- 
ceptions, favored the jetty plan and gave it their hearty sup- 
port The members of the American Society of Civil Engi- 
neers, especially, evinced a deep interest in the work, and 
visited it during their annual convention at New Orleans in 

1877. They, above all others^ have reason to honor the 
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illustriouB member of their society who, in CongresSy gained 
for them a signal viotory by establishing the precedent of in- 
trusting our national hydraulic works to civil engineers, who 
are especially fitted by education and experience for the dis- 
charge of such important duties. 

The laborious scientific investigations of Capi M. B. 
Brown, United States Inspecting Officer, constitute a valu- 
able contribution to the science of civil engineering, and while 
they reflect credit upon the patience and skill of that officer, 
they furnish proof of the correctness of those theories upon 
which the expectation of the success of the works was based. 

Though a great sufierer from health impaired on other 
works, he performed faithfully for four years the duties de- 
volving upon him. He died at his home in Lawrence, Mass., 
AprU 10th, 1880. 

During his long and enforced absence at various times, the 
surveys and office work were intrusted to Mr. C. Donovan, 
his chief assistant, whose experience and good judgment es- 
pecially fitted him for the peculiar and difficult position in 
which he 'if as placed. 

The author, as the resident engineer, desires to place on 
record the efficiency and faithfulness of his own Engineer 
Corps— Max E. Schmidt, W. Leslie Webb, W. S. Morton, 
H. W. Parkhurst, F. A. Gladding, A. O. Wilson, and Willard 
Lawes — whose zealous interest in the performance of their 
duties greatly lightened his own labors and responsibilities. 

In closing this record of honorable mention we allude 
briefly to the employees, who by arduous and faithful labor 
established a claim to high regard* The list of their names, 
which, if space permitted, might be greatly extended, is given 
in Appendix 25, that wherever this record of a great work 
goes, it may be known whose faithful labor performed the 
work that has accomplished such beneficial results. 

More than to any other person engaged in the construction 
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the jetties are indebted to Mr. James Andrews. He not 
only embarked his private fortune in the work, and aided it 
by his knowledge and long experience on public works, but 
with a remarkable energy he pushed it forward to comple- 
tion. Through all the yicissitudes ,of the work, often dis- 
heartening, he preserved not only a steadfastness of purpose 
and an integrity of character, but such a persistent determin- 
ation to achieve success in spite of all opposing influences, 
that he inspired and maintained confidence in the minds of 
all his associates in the enterprise, and thus contributed 
most efficiently to its successful issue. 

However great the praise due to others, too high a tribute 
cazmot be paid to James B. Eads, who conceived the jetty 
project and secured its adoption, and to the triumphal com- 
pletion of which he so earnestly devoted himsell 

The deep aud permanent channel at the mouth of the Mis- 
sissippi Biver is an imperishable monument to his genius. 

With a few words to express our utmost confidence in the 
principles which have been demonstrated by the works we 
have described, and whose success we have chronicled, we 
close this history of their construction. 

In a score of centuries the South Pass jetties may be bur- 
ied beneath the vast deposits, which the river floods will ac- 
cumulate upon and even beyond them, as the delta advances 
into the gulf, and it may be necessary for some generation in 
the distant future to repeat the work of this ; but the jetty prin- 
ciple has been so clearly proven to be in perfect harmony With 
the laws of nature, that either at the mouth of the South Pass, 
or some pass of the Mississippi Biver, jetties will be main- 
tained forever. So long as the husbandman tills the soil 
of the great valley, so long shall he find for his produc- 
tions a natural highway to the world through an open river 

moutk 
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APPENDIX L 

(See page 21) 

Extracts fbom Rbpobts upon Fort St. Philip Canal avd Construction 
OF Jetties for the Improvement of the Mouths op the Mississippi; 
BEING Appendix R (in part) of the Annual Report of the Chief of 
Engineers for 1874. 

S^^ofi of Board of Engineers on the improvement of the pasees aa an allema-' 

tive to, or in connection with the canal. 

New Tore, JaniMry 18, 1874. 

The Board of Engineers convened by Special Orders No. 83, headquarters 
Corps of Engineers, Washington, D. C, dated June 80th, 1878, to report upon 
the project of a ship-canal to connect the Mississippi River with the deep 
waters of the Gulf of Mexico, having had the matters referred to them extended 
hj the following instructions, viz. : 

Office of the Chief of Engineers, 
Washington, D. C, October 3, 1878. 

Sir : In reply to your letter of the 24th ultimo, I am directed by the Chief 
of Engineers to say that it is allowable and desirable to have the views of the 
Board of Engineers on the question as to the expediency of ifbproving the nav- 
igable outlet of the Mississippi, by the Fort St. Philip Canal, as an alternative 
to, or a simultaneous measure, perhaps, with the improvement of the passes. 

The report of Capt Talcott, of January 80th, is in the hands of the copyist, 
and will be furnished you as soon as possible. 

Very respectfully your obedient servant, 

John G. Parke, 

Mqfor of Engineere ; 
CoL J. G. Barnard, 

Corps of Engineers, 

have the honor to submit this report : 

The improvement of the passes has usually been discussed in reference to 
the application to them of the jetty system, or of dredging, in conjunction 
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with each other, or separately, and the board propose to confine their attention 
to these methods. 

The depth of water orer the bar to serve for commercial, naval, and mili- 
tarj purposes, it is assumed, should be the same as that selected for the 
draught over the miter-sill of the proposed ship canal, viz., twenty-five feet at 
extreme low water of the gulf. The pass to be improved is assumed to be Pass i 
Loutre; this having been selected by several engineers advocating the improve- 
ment of the mouths of the Mississippi as the best adapted to the application of 
the jetty system. 

In order to advance the low-water twenty-five foot curve of the channel of 
the pass from the point where this depth ceases to obtain to the bar, it would 
be necessary to construct parallel jetties, of the same distance apart as the 
shore-lines of the pass where the required depth is excavated. 

These considerations fix the length of each jetty at about twenty-four thou- 
sand feet, and the distance apart two thousand two hundred feet. 

The top of the jetties must be held low, not higher than the banks from 
which they extend, because additional height, while adding to their cost, would 
not induce the passage of more water between them so long as the banks of the 
river above are at a lower level. An elevation of the jetties above the banks 
from which they spring would, in fact, endanger the latter in the presence of 
a rise overtopping them, especially at the points where the jetties and banks 
unite. 

The debouch of Pass & Loutre by two mouths makes it necessary to close 
one of them, and this operation is supposed to be performed by the north jetty, 
constructed across the northern mouth. 

An inspection of the map of the pass, to fix in the mind the necessary 
course of the northern jetty, will show that the present direction of the run- 
ning waters will be deflected by this work, which forms a concave bend to re- 
ceive them, and a considerable scour of the bank must necessarily ensue, 
causing the foundations of the jetty to be undermined, imless effective meas- 
ures are taken to prevent such catastrophe. 

The Board are unable at this time to suggest any remedy except to sink the 
foundations deep enough to be out of reach of these influences. . As to how 
great this depth should bo to insure safety, the Board have no certain means 
of judging, but it may be twenty-five feet, or even more. 

The closing of the northern mouth, which, following the line of jetty would 
be a work operating to deflect the present direction of the currents, and over 
seven thousand feet in length, is an undertaking of great delicacy, the cost of 
which, in a soil of the character pertaining to this locality, might prove to be 
excessive. Success in this operation is, however, necessary to the application 
of the jetty system to the pass under consideration, and must be sought at 
whatever cost, in order to accomplish the desired improvement of navigation. 
It is important to say that the advance of the jetties, step by step, will cause 
deep holes to form at their extremities, due to the escape of the waters as soon 
as released, and a consequent excavation of the loose soil, which wUl much in- 
crease the depth and cost of these works. 

The dislodgment, by the operation of the jetties, of the immense quantities 
of material from the sides and bottom of the channel would bring the scouring 
force into contact with the interior of the banks and shoals, which consist gen- 
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erallj of soil inferior in hardness and firmness; and it would be impossible so 
to fix the limits of this disturbing action that it might not often reach the jet- 
ties themselves. 

The long, low banks and the shoals of the delta do not owe their existence or 
permanence to anything inherent in the strength and consistence of the soil 
composing them — for on these points all testimony agrees — but upon the action 
of the waves and currents, constituting an area of equilibrium, in which the 
particles are deposited and retained. 

But as these forces are not always as to effect, but only periodically, in 
equilibrium, it necessarily follows that changes in the shoals and banks are 
constantly occurring, not enough, indeed, to interfere with the general devel- 
opment of the delta, which appears to advance by virtue of uniform laws, but 
quite sufficient to endanger and even destroy the most skillfully designed works. 

This consideration of the unstable and treacherous nature of the shoals and 
banks is necessary in order to ^x the mind upon the cost and risk as well as 
upon the disappointment which would likely attend an attempt, upon such 
foundations, to construct works to coorce or control the currents of the passes. 

An estimate has been prepared by Capt. Howell, engineer in charge of 
the jetties described in this report, supposing them to rest upon the natural 
bottom, without settlement, as follows : 

Fascines and ballast, at (5 per cubic yard $2,545,220 00 

Riprap stone, $7 per ton 2,241,097 60 

Total $4,786,317 60 

If settlement and the other probabilities enhancing the cost of this work, as 
already discussed, be considered, it appears entirely within limits to state that 
the above estimate should be doubled. 

Assuming that it will take about four years to complete the jetties to the 
present twenty-five-foot curve outside the bar, and estimating the least yearly 
advance of the bar at two hundi-ed and fifty feet, it would be proper to add to 
the estimate already the cost of two thousand linear feet, equal to $68,888. 

There is, besides, the estimate for future annual extensions to keep pace 
with an increased advance of the bar, which by the same authority would be 
$1,618 per linear foot of jetty. 

The next step in order is to consider the effects of these jetties, supposed to 
terminate at the curve of twenty-five feet outside the bar, upon the depth of 
water in the channel and upon the bar; and it will be first supposed that the 
jetties, if projected too far apart, should near the bar be brought together 
sufficiently close to insure the desired scouring effect upon the bar. 

Would this state of things, thus produced, endure for a considerable time, 
or for a period sufficient to fill up the deep space ahead in the gulf to a dis- 
tance equal to the present interval between the termination of the iwenty-five- 
foot curve in the channel and the outer crest of the bar ? 

The principles upon which a reply to these questions depends have been ex- 
haustively treated in Chapter VIII of Humphrey's and Abbott's Report on the 
Physics and Hydraulics of the Mississippi River: and there is nothing more to 
add, except the conclusions which follow from that report. 

Let us suppose, as the first effeqts of the jetties, the twenty-flve-foot curve 
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to haye advanced to the original outer crest of the bar. It ^11 he found that 
the position of the crest has already advanced, due to the latge amount exc^ 
Tated from the sides and bottom of the channel, and the ordinary supply of 
materials which are rolled on the bottom and deposited on the outer slope; and 
it is not certain that there would be a full depth of twenty-five feet at the new 
crest, on account of the tendency to form the upper surface of this deposit co- 
inciding with the angle at which the river waters emei^ng from between^&e 
pier heads would be deflected upward by the waters of the gulf, an effect 
which the spread of the river waters, after their release from the confinement 
of the jetties would increase. The succeeding flood, while advancing the bar, 
should upon the same principles, still further decrease the depth over its outer 
crest; and every advance of the bar would be followed by a similar result. 
Ilence the jetties, in order to retain the depth gained, should keep pace in 
their extension with the progress of the bar. At high water of river, the de- 
posits are made exteriorly; at low water, interiorly. During the changes 
from high to low water, the deposits are made between these two, or on what 
is ordinarily considered the bar. 

A condition of things likely to occur periodically, whereby a medium stage 
of the river, without high floods, might be maintained, would cause unusual 
deposits upon the bar; and hence an additional reason for the conclusion, ap- 
parent already from the flrst portion of this discussion upon the bar, that in 
order to secure, at all times, a depth of twenty-five feet, provision should be 
made in the arrangement of the jetties to excavate to a depth greater than 
that « « ♦ » 

The difficulties at the mouth of the Mississippi, so far as oonoems the im- 
provement by jetties, resolve themselves into three sources : 

1. The absence of a littoral current. 
' 2. The yielding nature of the banks and shoals. 

3. The abundance of deposits. 

The first and third combine in the yearly and rapid extension of the bar, 
and compel the works of improvement to continue at a heavy annual cost un- 
til their entire abandonment. 

The second makes their construction difficult and their maintenance improb- 
able, unless deeply founded at a very heavy expense. 

All the principal objections to the improvement of Pass ct Loutre necessarily 
apply to the Southwest Pass. ♦ » ♦ ♦ 

Upon a review of the practical difficulties which the adoption of the jetty 
system of improvement at the mouth of the Mississippi would entail, and a 
due consideration of the original cost of construction and of annual extension, 
entertaining doubts, moreover, of the successful issue of the attempt, the 
Board does not consider it advisable to recommend it. 

With regard to the cost of this operation, owing to the uncertain nature of 
the problem, made so by the peculiar risks attending it, the Board find it im- 
possible to fix any reliable limits. 

The estimate in this report, made uj)on a hypothesis favorable to the pro- 
ject, indeed, but which does not exist, is useful only to convey to the mind 
some idea of the magnitude of the undertaking. 

As an auxiliary to the improvement by jetties of the mouths, dredge-boats 
must be employed to remove mud-lumps. 
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The other means of improTing the depth at the mouths, by the stirring-up 
process, has already been put to the test ot practice. * * * 

The effect of the stirring-up process is to sift out the finer, leaving on the 
bottom the heavier, sandy particles, thus forming a surface harder than the 
natural one of the bar. Nevertheless, vessels pulled with powerful tugs are 
drawn through with a draught greater by one foot than the depth of the chan- 
nel. This operation would not generally succeed with long, sea-going steamers. 

The results so far do not warrant the Board in estimating a greater depth 
than eighteen feet at extreme low water as capable of being maintained at the 
passes by means of the stirring process. This is inadequate to ^e require- 
ments of the naval, military, and commercial services. 

Although the stirring-up process cannot, therefore, be made a substitute for 
a project affording the proper depth, it should be continued until such project 
shall have been completed. 

It is understood that one member of the Board of 1852— Maj. Chase (now 
deceased) — was in favor of the canal project, (Note D.) Another member, 
Maj. Beauregard, has expressed his opinion very emphatically in favor of a 
ship-canal, and doubtfully as to the jetty system. This testimony is valuable, 
as springing from the matured judgment of an experienced engineer, well ac- 
quainted with the subject he discusses, and is an evidence of a prevailing con- 
viction which points to the fact that the time has come for obtaining an outlet 
to the ocean of depth sufficient to meet the necessities of the great valley of the 
Mississippi, and that the canal offers the best and most certain means of attain- 
ing this result. 

John Newton, 
LmU. Col, of Engineers, Brevet Maj, Qen, 

Q. A. GiLLMORE, 

Maj. of Engineers, Brevet Maj\ Gen, - 

Wm. p. Cratghill, 

Maj, of Engineers, 
G. WBrrzEL, 
MaJ, of Engineers, Brevet Maj, Gen, 

C. W. Howell, 
Capt, of Engineers, Brevet Maj\ 

Not folly concTurring in the above, my views will be submitted in a separate 
report. 

J. G. Barnard, 
Col, of Engineers and Brevet Maj, Gen, 



Minority Report of Col, J, G, Barnard, Corps of Engineers, 

In taming to the subject of jetties, I do not know how I can better define 
at the outset my position in relation to them than by quoting from the draught 
of a report which has been submitted to the Board, and which has already 
passed through your hands : 

I can only reason on probabilities deduced from study of the river and the 
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lights of experience; and so long as to establish the nogatiTe there has been, 
I need not say, no trial of the system, but not even a survey aocompanied with 
a careful study and experiments, directed expressly to develop the cost and 
character of the work needed, 1 feel that I am justified in recommending^ it as 
probably furnishing the most speedy attainment of a deep-water channd, and 
one which will have some features of permanence. 

In a passage already quoted from the report of the Board of 1852, the ro- 
iionah of the jetty system is explained. I further cite from the *' Physics and 
Hydraulics of the Mississippi " the following: 

** The development of the laws which govern the formation of the bars has 
remoTed all uncertainty as to the principles which should guide an attempt to 
deepen the channel over them. The erosive or excavating power of the current 
must be increased relatively to the depositing action. This may be done either 
by increasing the absolute velocity of the current over the bar or by artificially 
aiding its action* To the first class of works belong jetties and the closure of 
lateral outlets ; to the latter stirring up the bottom by suitable raaehinery, 
blasting, dragging the material seaward, and dredging by buckets. These 
plans are all correct in theory, and the selection from them should be gov-> 
erncd by economical considerations." 

Such is the theory, and no engineer has yet expressed a doubt as to the 
fact that concentration of the waters of one of the passes by jetties carried 
out to deep water wordd excavcUd the required deep channel. The difficulty 
and the cost of construction, the alleged necessity of costly annual extensicHi, 
furnish the arguments why this method should not be resorted to. While the 
general laws which govern the formation of bars at river-mouths are univeisal, 
there are peculiarities in the formation due to the natural differences of char- 
acter of the rivers and of the sea-shore where the mouth is situated. If the 
shore be itself sand or gravel, and not rock, a bar always fo/ms, whether the 
river brings down sediment or not. The latter material cannot, therefore, be 
regarded as in any sense the cause of the bar, though when it exists it is found 
to be the material of which the bar is composed. The most intractable bars 
are usually found to be of the former class; and yet, with few exceptions, 
every harbor on our northern lakes constituted by a river or creek mouth has 
been improved by the construction of parallel jetties. That those jetties need 
sometimes to be prolonged is no denial of their efficacy. ♦ * » 

On the other hand, the very rapid deepening of the Gulf immediately off 
the bars, and the favorable exposure of their external slopes to the action of 
the sea-waves and currents generated by easterly storm-winds, are circum- 
stances decidedly favorable. Surely there is ground here, especially when 
we weigh the inestimable benefit of an open rfveb mouth, to pause at least 
long enough for a mature study and investigation, not merely on paper, 
but by surveys and measurement at the localities, to collect the special data 
which bear upon the application of the project to them, instead of, by a hasty 
pre-judgment founded on inadequate knowledge, deciding that there is no 
remedy to the evils hut the gigantic and costly alternative of a ship-canaL 

It is proper, however, to allude to the more prominent objections. One of 
them is based upon the following, from "Physics and Hydraulics of the Mis- 
sissippi:" 

"If the excavating power and depositing action of the Southwest Pass had 
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been equal when the yearly advance of the bar was seven hundred feet instead 
of three hundred and thirty-eight feet, the least depth upon it would have been 
twenty-one feet. This increase of excavating power may be obtained by con- 
structing two converging jetties, beginning where the depth of twenty-two 
feet is found, and extended to that depth outside the crest of the bar, which 
would give them a length of about 2.5 miles. ♦ ♦ ♦ ♦ 

'* The depth of twenty-one feet thus obtained must be maintained by the 
annual extension of the jetties seven hundred feet into the. Gulf." 

This dictum is founded upon a theory of bar-formation, which is doubtless 
true, and yet does not contain the whole truth ; for were the Gulf waters fresh 
and of same specific gravity as those of the river, there would still be a bar; 
moreover, the stretching of any theory of so complicated phenomena to nU' 
merical results is generally putting upon it more than it will bear. ♦ ♦ ♦ 

I am not called upon to make a plan or an estimate. If successful at all, 
(and I have endeavored to show that success is promised,) the cost will be a 
small fraction of that of the canal. On the other hand, the advantages of an 
open river-mouth are inestimable. The needs of a navigation so great as that 
which now exists, and which in the future of the great Mississippi Valley 
must be fifty-fold increased, demand it. 

It is said, that '' the time has come" when the needs of commerce demand 
the canal; but I answer that the time will come when there will be the same 
cry for a navigation unimpeded by locks — an open biver^mouth — ^which we 
now hear for a canal. But in whatever aspect the question be regarded, the 
use of the river-mouth for the next ten years is simply inevitable. 

The conditions of the location and execution of a canal have received no 
adequate study. The plan, boldly and ably, yet so imperfectly, sketched out 
nearly forty years ago by one for seventeen years my commanding officer or 
professional associate, W. H. Chase, is yet, in its engineering features, the best 
plan extant; and the grave objections to iJiat apply with even greater force to 
the present project, and demand new studies of location and an entire revision 
of plans of execution. It would be a rash confidence which would contem- 
plate a realized ''Fort St. Philip Ship-Canal *' earlier than A. D. 1884. 

In the mean time shall the routes of commerce of the great West be yet 

more effectually than now diverted to the Atlantic ports; or shall the publio 

confidence be directed to the present adequacy of the operations upon the bars; 

and shall the problem, which sooner or later must come, of an qpett river^mouth, 

be solved ? 

Respectfully submitted. 

* J. G. Barnard, 

Col, of Engineers and Bvt, Maj, Oen,, President of Board, 

Brig. Gen. A. A. Humphrets, 

Chief of Engineers, U. S. A, 



Minority report of Maj\ G, K. Warren, Corps of Engineers, 

Engineer's Oi-tice, United States Army, 

Newport, R. I., January 15, 1874. 

General: As a member of the Board of Engineers considering the Fort 
St Philip Canal project for connecting the deep waters of the Mississippi 
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River and the Oulf of Mexico, directed by you to also consider the alteraative 
proposition of making this connection by deepening the water over the ban in 
the natural outlets, I b^ leave to say that on this last proposition I do not 
feel possessed of the data for a detailed report, nor do I see how these can be 
obtained but by costly experience. Any conclusions reached now must im- 
avoidably rest upon what is, in a measure, assumed, and opposite conclusions 
will be reached by others using the same liberty. 

My mind, however, is fixed upon the idea that the canal is the only project 
that will meet the commercial, naval, and military demands of the United 
States. Its feasibility has never been doubted by any one, and only on account 
of its cost have other methods been heretofore recommended. These other 
methods have always been regarded as experiments, and the reliance has been 
that, if they failed, the canal, as a final resort^ was certain. 

I believe the time has come when that which appears certain should be tried 
first. 

The cost of the canal will not be great compared with the end to be gained; 
and there is no certainty that we will not have to come to it after great delay 
and expenditure upon other methods, none of which, when abandoned, will 
have aided in the least toward constructing the canal. 

Very respectfully, 

G. K. Warren, 
Mc^, of Engineers, Bvt Mqf. Qtn» U, 8, A» 

Brig. Gen. A. A. Huvphreys, 

Chief of Engineers, U. S. A, 
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(See page 00.) 

Report of Board of Enoinekbs Relatino to Imfroyement of thb Mottth 
OF THE Mississippi Riter by Jsmss ; being Appendix S (in part) of 
THE Annual Report of the Chief of Engineers for 1875. 

(General Orders No. 74.) 

War Department, Adjutant-General's Office, 

Washington, Jtdy 2, 1874. 

Lieut. Col. H. G. Wright, Lieut. Col. B. S. Alexander, and Maj. C. B. 
Comstock, Corps of Engineers, United States Army; Professor Henry Mitchell, 
United States Coast Survey; T. E. Sickels, W. Milnor Roberts, and H. D. 
Whitcomb, are, by the President, hereby appointed a board of engineers under 
provisions of section three of the act approved June 23, 1874, entitled **An 
act making appropriations for the repair, preservation and completion of 
certain public works on rivers and harbors, and for other purposes," for tho 
pnrpoeo of making ''a survey of the mouth of the Mississippi River, with a 
view to determine the best method of obtaining and maintaining a depth 
of water sufficient for th3 purposes of commerce, either by a canal from said 
river to the waters of the Gulf, or by deepening one or more of the natural 
outlets of said river." They are hereby directed to assemble at New York 
City, N. Y., on the 20th iilstant, or as soon thereafter as practicable, for the 
purpose of organizing and entering upon the performance of their duties. 

Lieut. Col. Wright is designated as president of the Board. 

H. D. Whitcomb is designated to disburse, under the direction of the Board, 
the money appropriated to defray the cost of the survey. 

The following is the section of the act of Congress above referred to: 

'< Sec. 8. That aboard of engineers, to be composed of throe from the Army, 
one from the Coast Survey, and three from civil life, be appointed by the 
President; which said board shall make a survey of the mouth of the Missis- 
sippi River, with a view to determine the best method of obtaining and 
maintaining a depth of water sufficient for the purposes of commerce, either 
by a canal from said river to the waters of the Gulf, or by deepening one or 
more of the natural outlets of said river; and said Board shall make a full and 
detailed estimate and statement of the cost of each of said plans, and shall 
report the same, together with their opinion thereon, showing which of all 
said plans they deem preferable, giving their reasons therefor, to the Secretary 
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of War, to bo presented at the commencement of the second session of the 
Forty-third Congress; and that the sum of tw^nty-fiye thousand dollars, or so 
much thereof as may be necessary, is hereby appropriated, out of any funds in 
the treasury not otherwise appropriated, to defray the cost of said survey,** 
Approved June 23, 1874. 
By order of the Secretary of War : 

THOMAS M. Vencknt, 

Assistant AdJtUanl-Generai. 

New Yobk, January 18, 1875. 

Sib: The Board of Engineers, constituted under section 3 of on act of Con- 
gress, approved June 28, 1874, having completed its labors, has the honor to 
submit the following report : 

The act of Congress referred to required that the Board should make plans 

and estimates for the cost of obtaining and maintaining a depth of water 

sufHcient for purposes of commerce at the mouth of the Mississippi River, 

either by a canal from said river to the waters of the Gulf, or by deepening one 

V or more of the natural outlets of said river, and to report the same, together 

with their opinion thereon, showing which of all said plans they deem prefei^ 
able. 

The Board was ordered by the Secretary of War to meet on July 20, 1874> at 
New York City. It met on that day and commenced its duties. 

As there has been no example in this country of the improvement of a large 
river-mouth so as to give an outlet to the sea with much deeper water than 
naturally exists on its bar, the Board, in its consideration of w hat experience 
has elsewhere shown to be practicable in such a case, has foimd its only exam- 
ples in the mouths of European rivers. 

There has been great difference of opinion among engineers, not only in this 
country, but in Europe, as to whether the best method of securing a deep- 
wator outlet from a sediment-bearing river which empties, like the Mississippi, 
the Vistula, the Danube, and the Rhone, into a nearly tideless sea, is by jetties 
or by a lateral canal. 

At the Vistula, after vain attempts for many j^as to improve the natnril 
mouth, the river formed a new outlet, and the old one, turned into a lateral 
canal, has long given the needed water-way to the important port of Dantzic. 

At the mouth of the Danube, after the canal system and the jetty system 
had each been proposed by eminent authorities, and neither adopted, as a 
final plan it was decided, in order to do something, to try feeble jetties as a 
provisional scheme. The results were far better than the engineer expected, 
and the jetties made permanent, give an admirable outlet to the Danube to- 
day. 

At the mouth of the Rhone, the engineers, after trying for many years to 
secure a good outlet by dykes, which, however, never reached the bar, aban- 
doned that plan and built a lateral canal, which is more than adequate to the 
wants of commerce. 

While the results were so contradictory, the information at the command of 
the Board about the above-named foreign rivers was, except for the Danube, 
not recent, and very meager. 

The interests involved in the proper improvement of the mouth of the 
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Mississippi are so great, and the work so costly, that it is imperative to obtain 
the best possible knowledge and judgment as to the method to be adopted. 
Accordingly, in order that the opinion of the Board should be based on a full 
knowledge of what has been done, and of the latest results obtained elsewhere, 
in this most difficult branch of engineering, it was decided to visit the 
mouths of the rivers mentioned, and, as bearing on a canal and a harbor, also 
the North Sea and Suez Canal. 

The result of these examinations abroad (while additional information has 
been gained on almost every point relating to the problem before them) has 
been to largely strengthen their estimate of the value for jetties, at the mouth 
of the Mississippi River, of the fascine-dikes used in Holland by Caland in 
the improvement of the Maas mouth of the Rhine. 

After returning from Europe, the Board met in New Orleans, spending about 
three weeks, of which eight days were employed in examinations at the 
mouths of the Mississippi River, and at the site for a canal proposed by Cap- 
tain Howell. 

After this history of the proceedings of the Board, the conclusions reached 
will be given. 

I. — CAKAL. 

A number of locations for a canal were considered by tne ooard, among 
which may be mentioned the one proposed by Captain Howell, near Fort 
Saint Philip; one leaving Pass a TOutre, about six miles inside its bar, and 
running north into deep water; one leaving Southwest Pass, about six miles 
inside of its bar, and running east into deep water; and one obtained by closing 
the South Pass at its head by a dam and entering it by a canal and lock from 
the Southwest P&ss, and opening its mouth by dredging, the mouth being pro- 
tected by jetties. 

The advantages of the sites at Southwest Pass and Pass d TOutre are, 
that the difference of water-level at the two ends of the canal will rarely exceed 
a foot, and may often be so small that the use of the lock-lift would be 
unnecessary; that the canals would be only about three miles long, and, being 
near navigable passes, all light-draught vessels would go through the passes; 
and that these canals would debouch into deep water at once, while at a dis- 
tance of six miles from the Gulf outlet of the Fort Saint Philip Canal there 
are only 28 feet of water at low tide. 

The objection to the site at the Southwest Pass is, that its d3ouehS would 
gradually silt up in the advance of the delta, and that the cost of the harbor 
covering its entrance would be excessive. The same objection of excessive 
cost for protection of entrance applies to the site at Pass k I'Outre, while the 
proposed outlet of the Fort Saint Philip Canal is largely protected by Sable 
Island, and does not need expensive works to cover its entrance. The sites 
below the head of the passes do not give the same promise of permanence as 
that near Fort Saint Philip. The plan of canalizing the South Pass would 
involve the difficulty of opening and keeping open its mouth, which is the 
jnain difficulty should jetties be applied.* 

- - - ■ ■ ,1 — — 

* One member it of opInioD that the site for a canal between the Soathwci't Para and Eaat 
Bay baa a decided advantage over the Fort Saint Philip site* 
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After a careful consideration of the seyeral sites, that in the ricinitj of 
Fort Saint Philip was adopted, with one dissenting member. Aside from the 
question of cost, it offers greater hopes of permanence than the other sites. It 
does not seem probable that the river will ever deviate very far from its pres- 
ent position at the head of the proposed canal, and a comparison of the 24- 
foot curves at Sable Island on Talcott's map of 1838 and Captain HoweU's map 
of 1872 show no important change. The Board decided, then, that the canal, 
for which plans and estimates should be made by them, should leave the Mis- 
sissippi at a point about five and a half miles below Fort Saint Philip, at such 
an angle with the river that vessels would be able to enter it easily; that about 
a mile from its beginning there should be a basin of 1,000 feet by 2,500 
feet; that before reaching the basin, and near it, there should be a lock, 500 
feet long between its miter-^ills, of 65 feet clear width, and with 27 feet of 
water on its miter^ills at mean low tide; the part of the lock in the vi<anity 
of the gates to be of masonry, on a piled foundation, with heavy grillage; 
the rest of the prism of the lock to be of earth, with revetted slopes of one 
upon one; guard-gates to be placed above and below the lock; the canal to be 
200 feet wide on the bottom, 27 feet deep at mean low water, and with side- 
slopes of i, (or one vertical on two horizontal,) allowing these to flatten if they 
will, (the bank of Cubett's Gap stands on a slope of nearly one on one to a 
depth of 60 feet) ; leaving the basin, the canal to run in a straight line to the 
little bay behind Sable Point, beginning to widen when it reaches 6 feet of 
water in the Gulf, and widening to 1,400 feet at 24 feet of water; beyond the 
depth of 12 feet in the Gulf, the canal to be without banks. As, in spite of 
every precaution, accidents might occur which would make it impossible to 
use the lock for a considerable period of time, a second entrance from the 
river to the basin should be begun as soon as the canal is completed; this 
second entrance having its own lock and guard-gates. As there will be a 
tendency to silt up at the river end of the canal, and also in the cut at the 
other end, leading to deep water in the Gulf, some dredging will be necessary. 
Should that at the Gulf end prove large, it might become advisable to build 
dykes along the sides of the cut. The cost of the dredging and the cost of 
working the canal have been capitalized, and added to the first cost in the 
following estimate : 

The first cost of the canal complete is estimated at $10,296^600 

The annual cost of maintenance is estimated at $60,885, which, 

capitalized at 5 per cent 1,217,700 

Giving for the sum needed to build and maintain canal $11,514^200 

The canal is about six and a third miles long, passing through a country 
of which no part is more than 3 feet above tide, and much of its route lies 
through shallow lagoons. At 2 or 3 feet below the surface, the delta at and 
below the site of the canal is everywhere of bluish mud or clay, into which a 
pole can be thrust, by hand, from 5 to 15 feet. On the bars, the wave-«ctio& 
has sifted out and left the coarser sand in thin layers, and such strata, pet^ 
haps from the same cause, are found elsewhere in the delta. 
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Borings 100 feet deep show the same clay, becoming more compact, and 
mixed with occasional sand. At Fort Saint Philip Canal, low water of the 
river is 0.7 foot above the mean level of the Gulf, and high water 7 feet above 
the same plane. It is estimated that high water of storms at Sable Point is 
sometimes 7 feet above mean level of the Gidf. The lock is therefore planned 
for a lift of 7 feet; but as the water at Sable Point will never be higher than 
that of the river at the other end of the canal, except for a few hours 
during violent storms, no provision is made for locking down into the Missis- 
sippL Guard -gates near the lock are provided to prevent currents rushing in 
either direction through the canal. 

For details as to plan of canal and estimates, see Appendix A. 



n. — ^DBEPENDYO NATinUL OUTLET. 

The methods which have been proposed for opening a passage through a 
bar at one of the mouths of the Mississippi are two : ■ 

First, by stirring up in some way the material of the bar, so that the cur- 
rent shall sweep it away into deep water ; 

Second, by confining a mouth of the river by jetties on the bar, so that, 
aided, if necessary, by dredging or stirring up, the water shall be able to 
scour a channel through the bar, and to maintain it when once formed. 

Judging from the results thus far obtained, the board is of the opinion 
that no admissible expenditure of money can permanently maintain by the 
stirring process a depth of 20 feet at mean low water at the mouth of the 
Mississippi; and as they do not consider this an adequate depth, they deem 
the first process named inadmissible. 

In considering the method by jetties, it may be well to state the facts on 
>7hich their application at the mouths of the Mississippi is based. On exam- 
ining a map of the mouths of this river, it will be seen that each pass through 
the greater part of its length has a nearly constant width, but that it widens 
toward its bar, so that on its outer crest it has several times its ordinary 
width, while its depth is less in something like the same proportion. The 
cause of this change seems to be the following : The river-water as it ap- 
proaches the bar is somewhat above the level of the Gulf, and so tends to 
diverge, the stream thus becoming thinner and wider. This thinning and 
widening is aided by the greater density of the salt water, which makes the 
fresh water rise over it on a slope that is steeper as the velocity of the rivei^ 
water is less. This thinned sheet of water forms its own banks as the bar 
moves out to sea ; but, as in this wide, shallow stream the friction is great 
near the banks, deposits begin there, the stream is narrowed and deepened, 
and in time that part of the stream obtains the form already assumed by the 
portion above, which allows the water to pass with least resistance. To-day, 
while there are but 7 feet of water on the outer crest of the South Pass bar, it 
is yet only about 12,000 feet from the bar to 80 feet of water above the bar, 
and it foUows, if the bar's progress into the Gulf has been for the last one 
hundred and twenty years the same as for the last thirty-six years, (about 100 
feet per annum,) that one hundred and twenty years ago the outer crest of the 
South Pass bar was where now there is a deep channel. As the bars move 
oat to sea, the river is, then, all the time eroding a channel of the character- 
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istic deep-water cross-section, behind and through them. The object of 
jetties is to aid and hasten this erosion. If^ starting from a point in a peai 
above its bar, where there are now 80 feet of water, we build jetties which w 
confine the pass that it shall have the width all the wag^ deep water it 
has at the starting-point, we shall be helping the pai^o assume Uie de^ 
water cross-section it would ultimately take, and hj aiding it, if neoesBary, by 
dredging, should be able to reduce at pleasure the time required for the pro- 



This plan is then adopted for the improvement of a natural outlet, namely, 
to begin parallel dikes at the banks of a pass where there are now 80 feet of 
water in the middle, and carry them over the bar to 80 feet water outside 
(unless the depth is obtained before the dikes have reached the 80-foot cnrveV 
allowing the river to erode the bottom between the dikes till the water-way 
between them everywhere has the same cross^section as at their beginning, 
aiding the erosion by dredging or stirring if it is not rapid enough without. 

The Board considered the question of limiting the water-way to the cross- 
section of 30 feet maximum depth, by converging jetties on the bar, and by 
spur-dikes in the pass above, instead of by parallel dikes. In view of the 
lack of experience in such work in this country, and of the danger of exces- 
sive scour around the ends of spur-dikes, it was deemed advisable to adc^pt 
parallel dikes as offering fewer contingencies and less difficulty of construc- 
tion. The depth of 80 feet has been chosen, in order that some time may 
elapse before the bar, which will form at the sea-end of the jetties, can have 
less than 25 feet at mean low water upon it, that being the minimum depth 
which it is desired to maintain. 

Having adopted a general plan for the improvement of one of the natural 
outlets, it remains to fix on that one. As the improvement of any will be 
costly, but one should be improved, and that should be made adequate for 
all purposes. 

The passes which have been most carefully considered are the South and 
Southw^. 

In comparing these passes, it is seen that while the average width of the 
body of the South Pass is 700 feet, that of Southwest Pass is about 1,400. 
The greater width is more favorable to navigation ; but, in the opinion of the 
Board, the South Pass, when improved, will be adequate to the present and 
prospective wants of commerce. The estimated sum required for the con- 
struction and maintenance of the works for the improvement of the South 
Pass is $7,942,110, and for Southwest Pass is $16,053,124. It is assumed 
that the Southwest Pass bar advances about three times as fast as the South 
Pass bar. 

The South Pass being entirely adequate, the much greater cost of improving 
the larger pass would not, in the opinion of the Board, be warranted either by 
the somewhat greater ease of entering it in storms, or of navigating it when 
once inside. The former is 12.9 miles long, the latter being 18 miles, and is 
lengthened only about one- third as fast as the latter. 

The cost of improving Pass k Loutre would also be far greater than for 
South Pass, without advantages sufficient to justify the increased cost. The 
South Pass has the advantage that the works for its improvement, which would 
require at least two or three years for their execution, would in no way interfere 
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with commerce. The board is, therefore, of opinion that if any natural outlet 
is improved, it should be the South Pass. 

The SoutH Pass of the Mississippi is 12.9 miles long, has an average width 
'""''of 780 feet, and a mim'mum interior channel depth of 20 feet. It is 11,900 
feet from the 30-foot curve inside the pass across the bar to 30 feet outside. 
The minimum depth on the bar is 7 feet. It discharges at its mouth about 
57,000 cubic feet of water per second, and about 22,000,000 cubic yards of 
sediment in suspension per annum. It has a shoal at its head, with a minimum 
depth on it in channel of 17 feet. 

For the improvement of the South Pass, the Board recommends parallel 
dikes or jetties, constructed of brush, fascines, and stone, in the same general 
way as those used by Mr. Cnland at the mouth of the Maas. 

These dikes should begin at the two banks of the pass, about 1,060 feet be- 
low the South Pass light-house, where the river has a width of nearly 900 feet 
and a maximum depth of 30 feet They should run in straight lines, parallel 
to each other, in the direction of the pass, to where the water is 30 feet deep 
outside of the bar, provided it should be necessary to carry them so far to 
secure 80 feet depth. The dikes for the first 7,100 feet should be 10 feet wide 
on top; should then widen gradually to 20 feet in a further distance of 2,050 
feet; should then gradually widen to 50 feet, which is to be the width in 30 
feet of water. At present, this last length would be about 2,750 feet, and the 
total length of each dike 11,900 feet. The fii-st 7,100 feet of the dikes to have 
side-slopes of j, (two vertical to three horizontal,) the rest to have side-slopes 
of i down to 15 feet below water, and beneath that depth slopes of \, The 
top of the dikes to be rounded and paved, the crown rising to high-water of 
spring^tides. 

The question of the average annual expense of prolonging the jetties is a 
very serious one; it depends on the annual advance of the 25-foot curve, that 
depth being required. At present, the muddy water issuing from the South 
Pass spreads out in somewhat of a fan-shape, the handle of the fan being at 
the mouth of the pass and the ribs several miles in length. 

If the proposed jetties were instantly completed, and the new channel 
scoured out, essentially the same amount of sediment would be spread out in 
fan-shape, but, from the greater velocity of the issuing water, the ribs of the 
Ian would be longer, while the handle would be narrower. More of the sedi- 
ment would at first be deposited far out in the gulf than before. 

But with the present rate of advance, the 25-foot curve one hundred and 
twenty years ago was about 12,000 feet above its present position; and if the 
volume of water carried by the pass is kept the same, neglecting the slight 
difference in slope of the gulf bottom outside the present bar, in about one 
hundred and twenty years a new end for the pass will probably be formed of 
the same general shape as the lower 12,000 feet of the present pass. It makes 
little difference, in the whole time required to accomplish the work, whether 
the same volume of water flows out at starting over the present shallow bar or 
from between two dikes which force the water to take a depth of 80 feet. In 
an average of many years, the rate of progress must be about the same as now, 
namely, 100 feet per annum, the volume of water being kept as at present ; 
and it is on this basis that the average annual cost of extension, namely, 
$130,000, has been computed. 
17 
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It has already been stated that it is proposed to obtain a depth of SO feet 
between the jetties, in order that some years may elapse before the shoal which 
will form beyond the jetties can have on it less than the required depth of 25 
feet in the channel through it. There are no precise data for estimating this 
period. Going seaward from the upper end of the proposed dikes, the slope 
of tiie bottom of the South Pass is about ^i^. This slope doubtless depends 
mainly on the velocity of the water flowing through it, and on the lifting of 
the fresh water by the salt. As the causes remain essentially the same, it 
would seem natural that the new end of the South Pass, to be formed by the 
sediment passing through the jetties, should at least have the same bottiHn 
slope. If this assumption were true, the bottom would at last shoal from 
80 to 25 feet in a distance of 5 x 440 = 2,200 feet, and the time required would 
be about 22 years. This time would be shortened by two causes. First, there 
are about 8,000,000 cubic yards of material to be scoured out between the jelr 
ties, thus increasing the general bar^accretion by that amount and hastening 
the advance of the pass. As the scour would be distributed over several years, 
and as the South Pass carries about 22,000,000 cubic yards of sediment in sus- 
pension annually to the Gulf, the effect of this 8,000,000 yards cannot be 
relatively large. Secondly, at and below the point where it is proposed to 
begin the jetties, the river velocity now diminishes very slowly, as it is confined 
by a slowly widening channel, while, when the jetties are completed and the 
channel scoured out, the water issuing from them will, having at first no banks 
to confine it, spread out more rapidly, thus, perhaps, losing velocity more 
rapidly, and forming a steeper seaward slope on the bottom than now exists at 
the upper end of the proposed dikes. This steeper slope seaward from the 80 
feet of water between the jetties would give a shoal of 25 feet at a distance of 
less than 2,200 feet, and in a period of less than 22 years. The period is un- 
certain; experience alone can determine the precise time. Different estimates 
made by this method, and others by different members of the board, vary 
largely, and 10 years have been assumed for the purpose of estimate. In 10 
years, then, it is assumed that the jetties will have to be lengthened 1,000 feet^ 
As shoals will have formed at the ends of the jetties, it has also been assumed 
that the extension will be in water averaging 15 feet in depth. 

It has been stated that there is a shoal at the head of South Pass, with but 
17 feet of water on it. At present, this shoal is scouring out. Should that 
scouring not give a depth as great as at the shoalest point below in the pass, 
the construction of a dike to deflect more water into it would become neces- 
sary. Should the South Pass increase much beyond its present size, it might 
become necessary to put an apron on the bottom and sides of the pass, near 
its head, to stop that increase. 

Estimates of the cost of the jetties and of the works which may be needed 
at the head of the pass are given in Appendix B. 

First cost of jetties at mouth of South Pass, of dredging, and 
of works at head of pass $5,342»110 00 

Average annual cost of extension, including removal of mud- 
lumps, should they rise, $130,000, which, capitalized at 5 per 
cent., gives 2,600,000 00 

Cost of construction and maintenance of improvement f 7,942,110 00 
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The Board also made an estimate of the cost of improving the Southwest 
Baes, the result of which is as follows : 

Firs^ cost of improving Southwest Pass by jetties $8,253,124 00 

Average annual cost of extension, $390,000, which, capitalized 
at 5 per cent., is 7,800,000 00 

Sum required to improve and maintain Southwest Pass $16,053,124 00 



III. —METHOD KECOXMBVDED. 

The Board has now given plans and estimates for improving the mouth of 
the Mississippi either by a canal or by opening one of the natural outlets. It 
is also required to g^ve its opinion as to which plan is preferable. Leaving 
cost aside for the moment, and assuming that one plan can be as easily exe- 
cuted and maintained as the other, there is no question that the improvement 
of the South Pass would be best. It would give a good sea-entrance about 
000 feet wide, and a minimum width in the pass of about 530 feet, while the 
width of the canal would be about 800 feet. It would offer no locks (liable to 
do or suffer injury) to delay the passage of vessels through it. It would give 
an ample unobstructed water-way to commerce in place of a narrow and ob- 
structed one. 

If the question of cost and maintenance be considered, we have for the 
canal $11,514,200 against $7,942,110 for the South Pass. 

The only remaining question is whether the two plans can be executed and 
maintained at about the estimated costs. 

For the canal, the difficult points are to maintain a coffer-dam and secure a 
stable foundation on which to build the masonry. By proper examinations, it 
is believed that sites can be found where coffer-dams can be maintained ; and, 
although the masses of masonry are heavier than any which have been built in 
that region without settling, it is believed that, by the plan proposed, injuri- 
ous settling would be prevented. The Board is therefore of opinion that the 
canal can be built at the estimated cost. 

In the improvement of the South Pass, the difficult points are the control 
of the water entering it, the. removal of the shoal, and the maintenance of a 
channel at its head, and the execution and maintenance of that part of the 
jetties lying outside of the outer crest of the bar. While the proper method 
of control of the water at the head of the South Pass must be learned mainly 
by trial, great difficulty is not anticipated, as such control was readily ob- 
tained on the Sulina. The construction and maintenance of the jetties 
beyond the crest of the bar is a difficult work, in which there will be contin- 
gencies arising from the action of heavy storms, either on the jetties them- 
selves or on the material on which they rest, and from settling. A liberal 
aUowance has been made for such contingencies, and the Board sees no reason 
to increase its estimate. Indeed, it is of opinion that experience in construc- 
tion may very probably show that the cross-section of the dikes may be 
reduced, thus lessening the cost. If the jetties are constructed and main- 
tained, the ends being prolonged as becomes necessary, the board has no doubt 
that the desired depth will be obtained. 
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It therefore recommends that the South Pass of the Mississippi Biver be 
improyed by the plan already given. 

The Board concludes its report with the recommendation that, if Ck>ngres5 
decides to open one of the passes of the riyer, the entire sum necessary to ac- 
complish the work be appropriated at once, or in some way be made available. 

If the mouth of the river is to be improved by jetties, the work, when once 
begun, should be pushed as rapidly as possible to its entire completion. 

The Board is of opinion that the works it proposes for the improvement of 
the South Pass can be completed in three years. 

Bespectfully submitted. 

B. S. Alszakder, 
Lieut. Col, of Engineers, Bvt. Brig, Oen., U, S, A, 

C. B. GOMSTOCK, 

Mqfor of Engineers and Bvt Brig, Gen. 

Henry Mitchell» * 

U. 8, CocLst Survey. 
T. E. Sickles. 
W. MiLXOR Roberts. 
H. D. Whitcoxb. 

I concur in so much of the report as refers to the selection of the South 
Pass for the trial of the jetty system of improvement, if that system is to be 
adopted ; also, to the plans and estimates for both canal and jetties; but as, in 
my judgment, the chances of success of an attempted improvement of any one 
of the natural outlets of the river do not justify the recommendation of the 
Board, I have withheld my signature from the report 

If an adequate and permanent channel could be obtained at any one of the 
passes, it would no doubt be preferable to the proposed canal. 

As the ship-canal project does, in my judgment, offer reasonable chances of 

success, I must give it the preference over the jetty project recommended by 

the Board. 

H. G. Wright, 

Lieui. Col, of Engineers, Bvt. Maj, Oen. 
Hon. W. W. Belkxap, 

Secretary of War, Washington, D, C* 
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(See pa(^ 05.) 
THE GRANT 

FROM THB 

UNITED STATES, 

AUTHOKIZINO THE CONSTRUCnON OV 

THE JETTIES. 



Be it enacted by the Senate and House of Bepreaentativee of the United Staiee 

of America in Congress assembled : 

Sec. 4. That James B. Eads, of St. Louis, Missouri, be, and he is hereby, 
authorized, with such others as may be associated with him, on the conditions 
hereinafter mentioned, to construct such permanent and sufficient jetties and 
such auxiliary works as are necessary to create and permanently maintain, as 
hereinafter set forth, a wide and deep channel between the South Pass of the 
Mississippi River and the Gulf of Mexico, and for that purpose he may con- 
struct, in the river, outlet or pass, and likewise in the Gulf of Mexico, such 
walls, jetties, dykes, levees, and other structures, and employ such boats, 
rafts, and appliances as he may, in the prosecution of said work, deem neces- 
sary: IVovidedy That no such structures or means employed shall hinder, de- 
lay, or materially interfere with the free navigation of said pass ; and, tx> 
protect his said works, he may build and maintain such levees, or embank- 
ments as may be necessary to secure their permanency along the banks of the 
liver or South Pass: Provided further, That unless the construction of the 
proposed work shall be substantially commenced within eight months from 
the date of the approval of this act, and prosecuted with due diligence, the 
provisions contained herein in relation to the said South Pass shall be null and 
void; and unless the said Eads and his associates shall secure a navigable 
depth of twenty feet of water through said pass within thirty months after the 
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date of the approval of this act, Congress may reToke the pririleges heidn 
granted in relation to the said South Pass and cancel the obligations faenni 
assumed by the United States. And Congress may revoke the priTikges 
herein granted in relation to the said South Pass, and cancel the obligations 
herein assumed by the United States, unless the said Eads and his associates 
shall, after securing twenty feet of water, secure an additional depth of not 
less than two feet during each succeeding year thereafter, until twenty-siz feet 
shall have been secured; and in case said Eads and his associates shall fkil to 
comply with the foregoing conditions, as to depth of water, and time, for any 
period of twelve months in excess of the time fixed, as aforesaid, then the 
privileges herein granted, and the obligations herein assumed in relation lo 
the said South Pass, shall absolutely become null and void without actian 
by Congress. 

Sec. . That the conditions herein prescribed being fnUy complied 
the United States hereby promise and agree to pay to said Eads, or to his 
signs or legal representatives, five million two hundred and fifty thousand dol- 
lars for constructing said works and obtaining a depth of thirty feet in said 
channel, and the annual sum of one hundred thousand dollars for eadi and 
every year that said depth of thirty feet shall be maintained by the jetties and 
auxiliary works aforesaid in said South Pass during twenty years after first se- 
curing the said depth. Payments shall be made on certified statements of an 
engineer officer, who shall be detailed by the Secretary of War, and whose 
duty it shall be to report the depth of water and width of channel secured and 
maintained from time to time in said channel, together with such other infor- 
mation as the Secretary of War may direct. When a channel of twenty feet 
in depth, and of not less than two hundred feet in width, shall have been ob- 
tained by the action of said jetties and auxiliary works, ^ye hundred thousand 
dollars shall be paid ; and when a channel of twenty-two feet in depth and 
two hundred feet in width shall have been obtained by the action of said jetties 
and auxiliary works, five hundred thousand dollars shall be {laid. When a 
channel twenty-four feet in depth and not less than two hundred and fifty feet 
in width, shall have been obtained, there shall be paid five hundred thousand 
dollars; and after said depth and width shall have been maintained daring 
twelve consecutive months, there shall be paid two hundred and fifty thousand 
dollars, with five per centum per annum interest from the date when said 
twenty-four feet were first obtained. When a channel twenty-six feet in 
depth, and not less than three hundred feet in width shall be obtained, there 
shall be paid five hundred thousand dollars; and when a channel of said 
depth and width shall have been maintained for twelve months consecu- 
tively, two hundred and fifty thousand dollars shall be paid, with interest at 
five per centum per annum from the date when said channel was first ob- 
tained. 

When a channel twenty-eight feet in depth, and not less than three 
hundred and fifty feet in width shall be obtained, there shall be paid five 
hundred thousand dollars; and after said depth and width shall have been 
maintained for twelve months consecutively, two hundred and fifty thousand 
dollars shall be paid, with interest at six per centum per annum from the date 
when said twenty-eight feet were first obtained. When a channel thirty feel 
in depth and not less than three hundred and fifty feet in width shall be ob- 
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tained, there shall he paid five hundred thousand dollars; and after said depth 
and width shall have heen maintained for twelve months consecutively, theie 
shall be paid five hundred thousand dollars with interest at five per centum 
per annum from the date when a channel of said depth and width was first ob- 
tained; making a total aggregate of four million two hundred and fifty thou- 
sand dollars for the aforesaid payments, the respective depths and widths of 
channel being measured at average flood tide, as ascertained and determined by 
the Secretary of War. When a channel thirty feet in depth, and three hun- 
dred and fifty feet in width, shall have been obtained by the e£Fect of said jet- 
ties and auxiliary works aforesaid, the remaining one million dollars shall be 
deemed as having been earned by said £ads and associates; but said amount 
shall remain as security in the ()ossession of the United States for the purpose 
hereinafter set forth, interest at five per centum per annum on the same being 
payable to said Eads, his assigns, and legal representatives, semi-annually, 
from the date when a channel of thirty feet in depth and three hundred and 
fifty feet in width shall have been first secured, so long as said money, or any 
part thereof, is held by the United States. 

Sec. . That after said channel of thirty feet in depth and of not less than 
three hundred and fifty feet in width shall have been secured, one hundred 
thousand dollars per annum shall be paid in equal quarterly payments during 
each and every year that said channel of thirty feet in depth and three hun- 
dred and!^ fifty feet in width shall have been maintained by said Eads and his 
associates by the effect of said jetties and auxiliary works aforesaid in said 
pass, for a period of twenty years, dating from the date on which said channel 
of thirty feet in depth and three hundred and fifty feet in width shall be 
first secured: Provided, however, that no part of such annual compensation 
shall be paid for any period of time during which the channel of said pass shall 
be less than thirty feet in depth and three hundred and fifty feet in width, as 
hereinbefore specified. 

Sec. . That the said channel of thirty feet in depth and three hundred 
and fifty feet in width having been maintained for ten years, one-half of the 
one million dollars hereinbefore mentioned shall bo released and paid to said 
Eads, his assigns, or legal representatives; and said depth and width having 
been maintained for ten additional years, the remaining half of said one mill- 
ion dollars shall be released and paid as aforesaid. And if any of said money 
shall have been paid under the provisions of this Act as hereinafter provided, 
then the residue shall be paid at the times above stated. 

Sec. . That in case said Eads and associates, in order to maintain a chan- 
nel of thirty feet in depth and three hundred and fifty feetin width, shall deem 
it necessary to expend on such work, during any one or more of said twenty 
years, any money in excess of the annual payments received by them during 
said year or years under this Act, the Secretary of War shall, on satisfactory 
proof of such expenditures, authorize, as often as such extra expenditures may 
require, the payment of the same from the said money in pledge, to said Eads 
or his legal representatives. And such payments shall be made from the five 
hundred thousand dollars to be released at the end of ten years before any pay- 
ment shall be made from the five hundred thousand dollars to be released at 
the end of twenty years; and if any failure to maintain said channel of thirty 
feet in depth and three hundred and fifty feet in width shall occur, the date 
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for releasing the said money held in pledge shall be postponed for an 
equal period of time, and the compensation for maintaining said channel shall 
cease until said depth and width shall be again restored, the maintenance of 
a channel thirty feet in depth and three hundred feet in width for twenty years, 
exclusive of all such periods of failure, being intended by this act And at any 
time after said jetties shall have been completed, and said channel of thirty 
feet in depth and three hundred and fifty feet in width shall have been ob- 
tained, that the United States may elect to pay the said one million doUais, 
and stop the payment of said interest and said annual sum of one hundred 
thousand dollars for the maintenance of said depth and width, said United 
States shall have the right to do so on payment of said money held as security 
and in pledge as aforesaid, together with the interest and annual compensation 
for maintenance which may be earned at the date of such final payment; and 
on such {Miyment being made by the United States, the supervision and main- 
tenance of said jetties and auxiliary works by said Eads and associates, and all 
liability on their fjart, shall cease and determine. 

Sec. . That in order to facilitate the proper location of said jetties, which 
shall not be less than seven hundred feet apart, and to correctly determine 
such effects as may be produced by them, the Chief of the Coast Survey shall, 
as soon as practicable, cause a careful topographic and hydrographic survey to 
be made of said pass and bar, and shall submit the same to the Secretary 
of War, who shall furnish to said Eads the results of any such survey. 
And the sum of five thousand dollars is hereby appropriated out of any 
money in the Treasury not otherwise appropriated for said survey and ex- 
amination. 

Sec. . That any person maliciously or intentionally injuring said works, 
or interfering with the construction thereof, shall be deemed guilty of a mis- 
demeanor, and may be tried for such offense before the District Court of the 
United States for the district wherein such offense may be committed; and, if 
found guilty, he shall be liable to a fine not exceeding one thousand dollars, or 
to imprisonment for not more than two years, or to both fine and imprison- 
ment as aforesaid, for each offense. 

Sec . That the said Eads and his associates shall have the right under 
such regulations as tlie Secretary of War shall prescribe, to use any materials 
on the public lands of the United States that shall be suitable for, and may 
be needed in, the construction of said works. 

Sec. . That in case of death or other disability of said Eads before the 
completion of said works, the same shall be prosecuted and completed by his 
legal representatives and his associates aforesaid, with the same powers, rights, 
obligations and compensations as if done by him in person. 

Sec. . That the Secretary of War be, and is hereby, authorized and di- 
rected to carry into effect the provisions of this Act on behalf of the JJnited 
States, and, when the said Eads and his associates shall, from time to time, 
have fulfilled on their part the several foregoing conditions of this Act, to 
draw his warrants upon the Treasurer of the United States in favor of said 
Eads, or his legal representatives, in payment of the aforesaid amounts as they 
respectively become due by the provisions of this Act. And it shall be the duty 
of the Secretary of War to embody in his annual reports the payments made 
from time to time under this Act, and the probable times when other payments 
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will become due, and to report during the construction of the work herein 
authorized all important facts relating to the progress of the same, the mate- 
rials used, and the character and permanency with which the said jetties and 
auxiliary works are being constructed, to the end that the Congress of the 
United States may be kept fully advised as to the faithfulness and efficiency 
with which the said works are being executed by the said Eads and his associ- 
ates, it being expressly understood that while said Eads shall be untrammeled 
in the exercise of his judgment and skill in the location, design and construc- 
tion of said jetties and auxiliary works, the intent of this Act is not simply to 
secure the wide and deep channel first above named, but likewise to provide 
for the construction of thoroughly substantial and permanent works by which 
said channel may be maintained for all time after their completion. And in 
oaae the Secretary of War shall be of the opinion that this work is not being 
constructed according to the spirit and intent of this Act, he shall report the 
same to the President, who shall appoint a commission, consisting of an officer 
of the Army, an officer of the Navy, and a competent person from civil life, 
to inspect and examine the works being constructed by said Eads and his as- 
sociates; and in case the said commission shall report that the works are being 
constructed upon a design that will not be of a substantial and permanent 
character when completed, all the facts in the case shall be laid before Ck>n- 
gress at the earliest possible moment, and payments upon said works shall be 
suspended until Congress shall otherwise order. 

Seo. . That the option of discharging the obligations herein assumed by 
the United States, either in money or bonds, is expressly reserved ; and the 
Secretary of the Treasury is hereby directed to issue the bonds of the United 
States, bearing five per centum interest, of the character and description set 
out in the act entitled ''An Act to authorize the refunding of the public debt,'* 
approved July fourteenth, eighteen hundred and seventy, to said Eads or his 
legal representatives, in payment at par of the aforesaid warrants of the Sec- 
retary of War, unless the Congress of the United States shall have previously 
provided for the payment of the same by the necessary appropriations of 
money: Provided, That in no case shall the Government of the United States be 
liable for any losses inciurred by said Eads and his associates in the perform- 
ance of the work herein mentioned, nor shall any payments thereon be made 
in excess of the sums nor contrary to the terms hereinbefore -prescribed. 

Approved March 8, 1875. 
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PBOCEEDINGS 

OF TBI 

ADVISORY COMMISSION OF ENGINEEBS 

COITTBHED BT . 

JAMES B. EADS, 

TO CONSIDER HIS PLAN FOB THE IMPBOTEHENT OF THE 

MOUTH OF THE MISSISSIPPI RIVER. 



Minutes of the Proceedings of the Board : 



New York, September 2, 1875. 



It 



The first point considered was the proper line for the eastward jetty, and 
after examination and discussion it was recommended by the Board to fix 
the line as follows, viz. : Begin about 6,880 feet from the Land's End, and 
about 1,080 feet beyond the mattress laid September 1st, and in the line sub- 
mitted by Mr. Eads ; thence curve southward, on a radius of 20,000 feet, to 
the 80-foot contour line without the bar. Total curvature, 17^ 30', and 
course of tangent at proposed end of jetty, S. 27i° E., approximately." 

September 8, 1875. 

The Board then proceeded to discu the proper width between the jetties 
at their outer ends, and recommended that it remain as proposed by Mr. 
Eads— at 1,000 feet at water surface at ordinary high tide. A discussion A 
to the proper line of the west jetty then followed, and pending the discussion, 
the Board adjourned." 
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September 4, 1875. 

•< The line of the eastern jetty was reconsidered. .Mr. Eads stated that the 
piling on the line of the east jetty had already been driven to within 2,400 
feet of the jetty head, and a change in the radius of the curve to 20,000 feet, 
as recommended by the Board on the 2d inst., would involve considerable 
additional expense and some delay. He proposed a curve with a radius of 
16,000 feet, beginning in the straight line at or near station 72 + 70 feet, curv- 
ing southward, and passing through a point in the line of the jetty submitted 
to the Board, 11,700 feet from the signal station. The Board concurred with 
Mr. Eads in his views, and modified the recommendation of September 2 
accordingly. 

'< The consideration of the line of western jetty was then resumed. 

« The Board having decided that 1,000 feet is an advisable width between 
the jetty heads, and having fixed the alignment of the east jetty, is unani- 
mously of opinion that a strictly parallel alignment for the western jetty is in 
accordance with the theory of jetty action; that departures from such align- 
ment would be advisable, if at all, only on the grounds of economy, facility, 
and rapidity of construction; they concur in the alignment proposed by Mr. 
Eads, and leave that matter to his discrimination, aided by the experience 
gained on the spot; and as regards the length of the western jetty, the Board 
think it advisable that the eastern, being the windward jetty, should overlap 
the western by at least 800 feet.*' 

September 6, 1875. 

<* After an examination of the map, showing the changes of depth which 
have occurred in the South Pass since the works were begun, a discussion fol- 
lowed as to the proper point for terminating the east pier, and also as to the 
construction of the jetties. As two members of the Board were absent, the 
Board adjourned at 4 p.m., these subjects being still under consideration." 

September 7, 1875, 

" The Board resumed the consideration of the construction of the jetties, 
and adopted the following recommendations, viz. : 

'* That with regard to priority of construction, the Board recommends that 
the seats of* both jetties, and of the spur joining the west jetty with the right 
bank, be protected throughout their entire length, and that then the foim- 
dations of the east jetty be carried up to the water-line before raising the mat- 
tress-work of the west jetty to the same level * The construction details of 
the pier head to be left undetermined until the Commission can meet at the 
jetties in November. 

'* The Board then adopted the following: 

" After an attentive examination of the plan of construction, consisting of 
a combination of willow mattresses and stone, now in execution by Mr. Eads, 
the Board find it a modification of methods long in use in Holland and else- 



*Sir Charles A. Hartley Is of opinion that the east Jetty should he brought up to the water- 
line (to its full height), as far as a depth of at least 90 feet, before raising the mftttrese-workof 
the west Jetty to the some line. 
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where. It is essentially the same as that applied to the jetties at the moutii 
of the Od^r, and also to the jetties at the mouth of the Maas, so saccess- 
f ally as to draw from the lower legislative body of Holland the announcement 
that * their complete success has removed all doubts as to the possibility of 
making piers at sea on oar coast' It is, moreover, essentially the same as 
that adopted by the recent Commission for these works. 

'* The Board farther advise that Bayou Grande be left open for the 
present. , 

** The consideration of works necessary at the head of the pass was then 
begun; pending this, the Board took recess, to meet at 8 p.k." 

September 7, 8 P.x. 

" After a very thorough consideration of different projects, the Board reoom- 
mende<l unanimously the construction of one jetty immediately; starting an a 
tangent to the east bank of entrance to the pass, i.e., to a meridian line near- 
ly, and curving then to the westward on a radius of 8,000 feet» till it reaches 
the 24-feet contour line. The further prolongation of this work, and the execu- 
tion of works on the west side, to be left for determination after observation of 
effects produced by the construction recommended." 

September 8, 1875. 

** The minutes of the Board from the first were read and approved, and the 
Board adjourned to meet at New Orleans November 10, 1875." 

Copied from the Minutes. 

(Signed) R. S. Eluoit. 



PINAL PROCEEDINGS OF THE COMMISSION. 

Poet Eads, Li., Nov, 18, 1875. 

The commissioners, Gen. J. G. Barnard, Sir Charles A. Hartley, W. Mil- 
nor Roberts, Prof. Henry Mitchell, and H. D. Whitcomb, assembled in New 
Orleans, November 15th, and proceeded to Port Eads on the 17th. After 
visiting the works in progress, the Commission held a meeting at Port Eads on 
the 18th. 

Present, Gen. J. G. Barnard, President, and Sir Charles A. Hartley, W. 
Milnor Roberts, Prof. Henry Mitchell and H. D. Whitcomb. 

Communications were received from General Alexander and Mr. Sickles, 
stating that pressing engagements prevented their attending the meeting. 

The President read the minutes of the meeting of the commissioners in 
New York in September. 

After some discussion, it was recommended by the Board that the space of 
six hundred feet between the north end of the west jetty and the shore, across 
which piles are now driven and mattresses being laid, should not be closed 
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until the east jetty shall have been raised to its full height out to twenty feet 
depth of water. 

Mr. Eads having intimated to the Board that it is of importance to himself 
and his associates that a depth of twenty feet should be obtained at the mouth 
of the South Pass as soon as possible, the Board recommend, in consideration 
of Mr, Eads's representation, that provisional jetty heads one hundred feet in 
length be established in a depth of twenty feet in the line of both jetties, and 
that the construction of these works be in conformity with the ci'oss section of 
a jetty presented by Mr. Eads. 

This drawing indicates : 

1. That the said jetty heads shall consist of stone and fascine work, having a 
width of twenty-six feet at the water line, with a slope of three to one on both 
sides to a depth of sixteen feet. 

2. That below this depth the base of the work shall have a width of two hun- 
dred and twenty-two feet, and including rpvetment of stone, be four feet 
thick, thus giving an apron fifty feet wide at the foot of each slope. 

3. That the apron and slopes shall have a revetment of stone at least two 
feet thick ; and 

4. That the work be crowned with paving stones, weighing not less than 
one ton each, carried up to a height four feet above mean low water. 

The Board further recommend that the exposed sea ends of the temporary 
jetty heads should have the same inclination as the side slopes, it being under- 
stood that the. bottom out to the depth of thirty feet in the proposed line of the 
east jetty is already covered with at least one layer of mattresses. 

With reference to the permanent jetty heads, the Board is of the opinion 
that their construction, as regards profile, fascines, stones, and piles, should be 
nearly as possible identical with that of the jetty heads at the new mouth of 
the Maas, where the stones employed in exposed positions averaged one hun- 
dred and twenty pounds each, and where each cubic yard of matti-ess work 
was charged with half a ton of stone. The Board also considers that a like 
covering of stone on the mattress should be employed in constructing the jet- 
ties at the South Pass, wherever they are liable to be attacked by heavy seas. 

The Board then adjourned. 



Port Eads, Nov. 10, 1875. 

The Board met at 9 p.m. Present, same commissioners as on the 18th. 
Present also, Mr. Eads. After coYiversation and discussion, the Board ad- 
journed without action to 9 a.m. the 20th. 



Port Eads, Nov. 20, 1875. 

The Board met according to adjournment. Present, the same members as 
on last evening. 

The following letter was submitted to the Board, and read, and ordered to 
be spread on the minutes. The personal examinations on the work made by 
the Board confirm the correctness of Mr. Corthcirs statement : 
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" PoKT Eads, Nov. 1», 1875. 
" Me. G. W, R. Batlet, Resident Engineer : 

** Dear Sir : — The following is a statement of work at this date : 
"There have been driven -as guide piles for mattresses about 2,500 pfl«, 
extending on the east jetty to a point about 12,100 feet from East Point signal, 
and about 11,500 from same point on west jettj— measured on jetty lines. 

The length of foundation mattresKes laid in ea»t Jetty Is 11,560 feet. 

The length of second tier mattresses laid in eatit jetty is 8,850 *^ 

The length of fonndatlon mattremes laid in west Jetty Is 83X> " 

The length of foandalion roattressas laid in croas dllce is 60Q ^ 

Totallinear feet 23;W0* ** 

'* In which there are seventy-five thousand cubic yards of material all firmly 
secuied in Its position by stone ballast. Sheet piling in the east jetty has been 
driven a length of throe thousand six hundi*ed feet 

** There have been constructed eight hundred lineal feet of launching ways 
for mattresses. Houses and boats for the accommodation of three hundred 
and fifty men have been placed on the west side of the pass, and on the east side 
a large house for headquarters* residence has been built, and all the shops, waUcs^ 
and wharves necessary for works. The plant in the work consists of two float- 
ing pile-drivers, three sheet pile-drivers, five derricks, eight model barges^ 
eight flats, two stern-wheel steamboats, two tugs, three steam launches, with 
yawls and other small boats. 

'^ At the head of the passes about two hundred piles have been driven on 
the line of the deflecting dike, and at the Jump two hundred lineal feet of 
mattress ways have been constructed, with accommodations in each place for 
all the men required for the work. 

'< I am sir, yours truly, 

**E. L. CORTHELL, 

" Chief Assistant Engineer. 
'* Respectfully submitted to the Chief Engineer. 

"G. W. R. Baylev, 

^'Resident Engineer,^ 

Whilst the Board appreciates the preparations made for carrying on the 
works vdth vigor, it is unanimously of opinion that a rapid delivery of stone 
on the works is essential to obtain a speedy depth on the bar, and for the pro- 
tection of the jetties where they are exposed to the violence of the waves. It 
therefore directs Mr. Eads^s special attention to this subject, with the sugges- 
tion that a deposit of at least 10,000 cubic yards of stone be piled on the river 
banks, near the mouth, as a reserve deposit to meet emeigencies during the 
construction of the jetties in deep water. 

November 20, 1875. 

The Ck>mmission adopted the following general report, and ordered it to be 
entered into the minutes of its proceedings. 

After having devoted three days to examining the works in progress and in 

— — I — - ■ - ■ ■ - -^^^— — ^ 

* Note.— Equal to a length of foar miles* fifty feet wide and two feet thick. 
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conference with Mr. Eads and his engineers, the Commission presents the f ol* 
lowing general summary of its views : 

Upon personal examination of the locality and observation of the work 
which has been performed, the South Pass of the Mississippi is found by the 
Commission to more than fulfill the expectation of its members in regard to its 
fitness for furnishing an open mouth of ample depth for the largest class of 
sea-going vessels to the Mississippi River by means of jetties. 

In making this statement, reference must be had to the fact that two of the 
members have never before examined the locality with a view to this particular 
question, one indeed having never before visited the spot Of course, on all points 
concerning difficulties of execution of the works recommended, they had had 
no actual local experimental results, while, on the other hand, opinions were 
rife among many that the local peculiarities of the soil, such as its extreme 
softness, its eruptive ** mud-lumps," etc., would effectually thwart efforts to 
lay upon it substantial and permanent engineering constructions. 

The members of the Commission had,' indeed, satisfied themselves, that 
such opinions were unfounded; but it is satisfactory to be able to state posi- 
tively, after four months of actual operations, that the work of pile-driving, 
extending from the east land's end to twenty-six feet depth beyond the bar 
crest, along a line two and a quarter miles in length, covering nearly the whole 
length of the eastern jetty, and an examination of the texture of the bar and 
of the shoals on which the works are to rest, furnish the most satisfactory evi- 
dence of a bottom material not only adequate to bear all the necessary works, 
but even to suggest that but for motives of economy (quarries being far dis- 
tant) the jetties, as at the Sulina mouth of the Danube, might be made wholly 
of stone. The Commission therefore unhesitatingly announces that the sup- 
posed or attributed engineering difficulties of construction of engineering 
works at the South Pass of the Mississippi, as depending on peculiarities of the 
Mississippi delta, are illusory. 

In fact, the execution of the works is far less difficult than that of several 
recent successful works of the kind on European shores, known to and exam- 
ined by the members of the Commission. This facility of execution arises, in 
a measure, from the fact that the broad, lateral shoals, almost bare at low 
water, which extend seaward from the land's ends, marginal to the channel, 
form very good protection to the proposed works, and almost reduce them to 
the grade of mere river works until the outer edge of the bar is reached. The 
deep water portions, outside the bar of the proposed jetties, are comparatively 
short While these portions must have the dimensions and strength of exposed 
sea works, they offer no difficulty not common to other similarly exposed works 
now existing. 

It would seem proper in this connection to say a few words as to the South 
Pass itself, in reference to its capabilities to furnish an open mouth to the 
main stream, and thus form an adequate connection between the sea and tho 
thirty thousand miles of inland navigation which ramify from the river. 

The South Pass is the itliddle one of three great passes into which the 
river, after having for many hundred miles rolled in a single channel, divides 
a few miles before it finally discharges its waters into the Gulf of Mexico. 

It is but twelve miles long, being the shortest of the passes. Prom its 
point of division it carries its waters in a channel everywhere five fathoms 
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or more in depth, with a straighlness of course and a uniformity of section 
and depth such as almost to suggest to the voyager that he is navigating a 
canal of unparalleled dimensions, of a width averaging seven hundred feet, 
sufficient for the convenient transit of the largest sea-going ships, and of this 
congeries of vessels which constitute a tow for the powerful tug-boats in use. 
No sharp bend, no shoal, no reef, embarrasses its navigation. 

At the origin — ^the head of the passes — ^a shoal indeed lies in advance of its 
entrance. This shoal has, however, a natural depth equal to that over the bar 
at Southwest Pass, and the Commission anticipates no serious difficulty in 
effecting over it the required depth. From this point the adequacy of depth 
continues unbroken for ten miles, till the seaward extremities of the land mar- 
gins (the natural jetties which thus far maintain it) are reached. Here, released 
from confinement, the current diftuses it^lf ; the depth diminishes until at 
two miles further (about) the bar, having but seven feet depth, is reached ; 
beyond which, seaward, depths of six, twelve, twenty-four and more fathoms 
are found in quick succession. The specific engineering work which the gov- 
ernment of the United States has committed to Mr. Eads is by the well-known 
method of jetties, or otherwise called parallel piers, to supply artificially 
throughout this two miles from the land*s ends to the outer slope of the bar 
the confining barriers which shall prolong to the sea the uniformity of section 
and depth which the natural barriers for the preceding ten miles have secured. 

This is not the place to discuss the abstract merits of a well-known method 
which has elsewhere, in reference to its application here, been thoroughly dis- 
cussed and disposed of, and in which the individual members of the Commis- 
sion have had each one his own part to take. What has been said in former 
paragraphs suffices to exhibit the strengthened confidence with which personal 
examination of the spot and of the works now in progress has imbued the mem- 
bers of the Commission. 

The Commission considers the present an opportune moment to record its 
opinion — first, that the physical characteristics of the delta and bars of the 
Mississippi and Danube are similar in many important respects ; and sec- 
ondly, that owing to the greater sea depth immediately beyond the crest of 
its bar, to the existence of tide- water, to the apparent greater abrading forces 
along the coast, and to the extreme fineness of the sand of which the bar is 
composed, the mouth of the South Pass of the Mississippi is more susceptible 
of successful improvement, notwithstanding the greater turbidity of its fluvial 
current, than was the Sulina mouth of the Danube when, in 1858, the construc- 
tion of parallel piers was commenced which secured to the navigation of that 
river a depth of 17^ feet in 1801, and 20.V feet at the present time, or five feet 
more than the works were originally designed to obtain; and this at the mouth 
of a river-arm discharging less than one-third of the volume of water dis- 
charged by the South Pass. 

We now turn to the works actually at this time executed by the grantee, 
Mr. Jas. B. Bads, under the act of Congress authorizing him to improve the 
South Pass of the Mississippi River, and we find that they have been laid out 
and thus far carried on substantially in accordance with the plans submitted 
to and approved by this Commission at the time of their session in September 
last. 

Considering that only the short period of five months has elapsed since the 
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beginning of operations at the South Pass, we are struck with the amount of 
work which has been accomplished ; and although much that has been done is 
provisional, to be supplemented by other work, it is all necessary and condu- 
cive to the end in view, which is permanently to confine the flow within the 
space of one thousand feet between the crests of the jetties. 

We find from the records of the pile-driving, and from the manner in 
which the piles have thus far withstood the action of the waves and currents, 
that the material of the bar is even more solid than we had ventured to antici- 
pate it would be, as we have already remarked. We do not entertain any 
doubt as to the efficiency and permanency of the jetties, when they shall have 
been completed upon the location and plans heretofore approved by this Com- 
mission. If the arrangements made by the contractors, Messrs. James An- 
drews & Co., for the early delivery of additional large quantities of stone for 
weighting the mattresses, and for the protecticih of the jetties against the action 
of the sea, are successfully executed, we see no reason for doubting the realiza- 
tion of definite and permanent good results at an early date. 

It is hardly within our province, if it were even in our power, to offer any 
specific opinion respecting the period when a given depth across the bar may 
be reliably calculated upon, since so much necessarily depends upon the char- 
acter of the season, the stage of water in the river, and the vigor with which 
the works are prosecuted ; but judging from the amount and character of the 
work already accomplished in advance of the date at which Congress required 
it to begin, we are very favorably impressed, believing that there is a prospect 
of early and complete success. 

The lines of the jetties are now distinctly marked out by the rows of piles 
extending seaward on the east side beyond the crest of the bar into twenty-six 
feet of water, and on the west side to about twenty feet depth, indicating the 
extent and shape of the new entrance. 

While it would have been unreasonable to have anticipated at this early 
period in the progress of this important undertaking, even as much as has 
already been effected, we desire to be careful lest we should ourselves under- 
value or cause others to view lightly the difiiculties which yet remain to be 
overcome before the final grand result shall have been attained. 

Care should be exercised to strengthen the works already commenced, in 
order to enable them to resist the gale^ of winter ; and too much haste to call 
in the river forces for the execution of deepening must be avoided. It is 
much safer, while the foundations of the jetties are insufficiently protected by 
stone, to allow the present escape of water by lateral avenues. 

From what has already been said, it will have been clearly enough seen 
that the Commission did not expect at this early stage in the progress of the 
work that much scouring effects would have been produced. Such results 
cannot be expected to exhibit themselves in a very marked manner until, by 
the closure of the opening (six hundred feet in length) at the head of the west 
jetty, and by the raising of both the parallel piers to the water surface through- 
out some considerable length, the water shall be confined to its destined chan- 
nel. Prom the eastern land's end to near the head of the west jetty, the east- 
em jetty is now for the most part thus raised, while the west bank itself imper- 
fectly fulfills the function of its parallel pier. Throughout this length — say 
for four thousand four hundred feet — a marked scouring effect has taken place. 
18 
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At this season of the year, when the river is low, the scouring action of the 
current is reduced to its minimum. This, while it is the least favorable to the 
exhibition of results from the jetty works thus far executed, is the most favor- 
able to their safe and rapid construction. It is quite undesirable that any con- 
siderable deepening of the bar should occur before the spring shall find the 
works in a condition to resist and turn to useful account the flood that may 
then be expected. 
On motion, 

Reaolvedf That a copy of the minutes and of the foregoing r^sumS be fur- 
nished to Mr. Eads by the Secretary. 

Whereupon the Commission adjourned sine die. 

J. G. Babkabd, PreMeni, 
Charles A. Hirtlet, 
B. S. Alexander, 
W. MiLNOR Roberts, 
Henry Mitchell, 

T. E. SiCiCLES, 

H. D. Whitcomb. 

A tme copy from the minutes. 

H. D. WmTGOMB, Secretary, 



APPENDIX V. 

(See page 91.) 

BSTIMATB OP THE DETAILED COST OF ONE CORD OP MAT- 
TRESS-WORK. 

« 

BASIS OF CALCULATION IS 58,415 CORDS, CONSTRUCTED 'AND PLACED ON THE 
JETTIES AND AUXILIARY WORKS. FROM JUNE 80, 1875, TO JUNE 80, 1876. 



Kinds of Work or Ma- 
terial. 



Mattress Ways. 
Guide Piling. . . 

Materials. 

Willows 

Strips 



i 



Total Qnaa- 
tity. 



1,300 lin. ft. 



Detailed Cost 



$8.59 pr. lin. ft. 



2,663 piles. I> oiji r.* u« n 
90,666 lin. ft. \ '^^^PT.\m.ft. 



AmH to Oiie 
Cord. 



53,415 cords. 

2,400m ft.B.M. 14.00 per x. 



214,000 
428,000 
26,707 lbs. 



Pins 

Wedges 

Cut Spikes, 5-in 

Nails, 20d '23; 324 lbs. 

Rope 74,900 lin. ft. 

Transportation. 

Barges (cost, repairs, 

pumping) 

Transporting 

Constrn Mattresses. . 
Towing and Placing. 

Stone. 

Delivered 

Handling 

Bar^s and Flats 

Towing 

Sinking Matts 



Total. 



18,500 cn.yds 



.02i 

.00,Jb- 

.03/0 per lb. 
.08 per lb. 
.06]^perlin.ft. 



8.81 cubic yd. 
.06 cubic yd. 
.43 cubic yd. 
.65 cubic yd. 



• ••• •••«•• 



1-fiS lin. ft. 



45 ft B. X. 

4 
10 

0.5 lbs. 
is lbs. 

1.4 lin. ft. 



0.85 cub. yd 



Cost p'r 
Cord. 



$0,087 

0.360 



1.480 
0.630 
0.080 
0.010 
0.016 
0.015 
0.092 



0.840 
0.355 
0.800 
0.888 

1.158 
0.021 
0.150 
0.227 



ToUl 

Cost p'r 

Cord. 



$0,087 
0.860 



2.828 



0.695 
0.800 
0.388 



1.556 
0.171 



$6,830 



Waste and Incidentals, 10 per cent 0.683 

General Construction Account, 15 per cent 1.044 

Cost per cord of Mattress Work $8,007 

Cost per cubic yard Mattress Work $1,687 

Cost per cubic yard to Mr. Eads 8.972 
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APPENDIX Vm. 

(See page 108.) 

LETTER PROM JAS. B. EADS TO THE SECRETARY OP WAR. 

New Orleans, May 23, 1878. 

Hon. ALPH027SO Taft, Secretary of War^ Washington, D, C, : 

Sir : — My daty to those who have been and are now supplying me with 
money to consummate the grant made by the Forty-third Congress, compels 
me, very reluctantly, to call your attention to the inclosed letter (marked A\ 
signed C. W. Howell, Captain of Engineers, U. S. A., dated May 6, ISTfi, 
and published in the Republican and Democrat, of New Orleans. 
I desire to submit witli it, as briefly as possible, the following facts: 
During the Forty-third Congress, two plans for the improvement of the 
Mississippi were presented for consideration. The one known as the Fort St. 
Philip Canal was urged chiefly by Gen. A. A. Humphreys, Chief of En- 
gineers, U. S. A., and Major Howell, United States Engineers; and the other, 
the jetty system, by myself and others. The subject was referred by Congress 
to a mixed commission, composed of seven distinguished military and clvH en- 
gineers, who, after careful deliberation, reported (one member only dissenting) 
in favor of the jetty system : whereupon. Congress granted to myself and asso- 
ciates the right to improye the South Pass, an outlet unused for commerce; 
the grant expressly stipulating that we are to be paid nothing in case of fail- 
ure to secure twenty feet depth of channel through the pass to the gulf, within 
a stated period. The act directs the Secretary of War to appoint an officer 
"whose duty it shall be to report the depth of water and width of channel 
secured and maintained from time to time, in said channel, together with such 
other information as the Secretary of War may direct." 

The grant expressly provides that " I shall be untrammeled in the exercise of 
my judgment and skill in the location, design, and construction of the works," 
therefore I did not suppose that another officer of engineers, and one, too, 
avowedly hostile to the undertaking, would likewise (without authority of Con- 
gress) be charged with the official duty of observing any part of our work or 
its results. Least of aJl did I suppose that he would be permitted to give to 
the public with perfect freedom such unfavorable and unreliable information 
respecting it as might best seem to support the predictions of its failure pre- 
viously uttered so confidently by his chief and himself, and thus really tram- 
mel its construction by increasing my diffloidties in providing means with 
which to carry it on. 

278 
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Anonymous statements circulated in this city, and subsequently sent hence 
by telegraph, have been published in a number of newspapers through the 
country, to the effect that a new shoal was forming in advance of the jetties, 
and that their failure was therefore certain. This report, being persistently re- 
peated, was publicly denounced by me, with perhaps too much feeling, as a 
'' malicious folsehood," but without supposing that Major Howell was at all 
responsible for the statement. Appreciating the importance, however, of re- 
futing such reports by evidence that could not be challenged, I addressed the 
Superintendent of the United States Coast Survey as follows; 

New Orleans, March 7, 1870. 

Oapt. C. P. Patterson, Superintendent U. S. Coast Survey, Washington, 
D. C: 

Dear Sir: — Last year Lieut. Marinden made soundings on radial lines sea- 
wards from the bar of South Pass. I very much desire that these radial 
soundings should be repeated before Lieut. M. leaves here, and I think you 
will agree with me that it is important to know where the one or two millions 
of cubic yards of sandy alluvion, which have been swept out of South Pass 
from its bar, have been carried and deposited, and what changes, if any, have 
occurred in the contour lines off the mouth of South Pass. 

Radial lines of soundings? should be made from the east and west lands' ends 
out to two or three miles off shore. 

Hoping that you will kindly oblige me by ordering this work to be done by 
Lieut. M., I remain, with sentiments of high esteem, yours very truly, 

Jas. B. Eads. 



In answer I received the following reply: 



IT. S. Coast Survey Opticb, 

Washikoton, March 10, 1876. 



Dear Sir :— Yours of the 7th is just received. 

Authority will be given to Assistant Marinden to run such radial lines as you 
may wish, but as he has not the control of a steam launch this season, only his 
boats avail for the purpose, and consequently he should run merely such lines 
as may be absolutely necessary. 

If you could furnish him the use of a small steamer, the work could be 
executed more rapidly, and doubtless with more satisfaction to you and himself. 
The state of our funds does not enable us to incur the expense of a steamer. 
• ♦••♦♦ 

Yours respectfully, 

C. P. Pattersoh, 
SupH U, S. Coast Survey, 
Jas. B. Eads, C.E., New Orleans, La. 

I agreed to furnish the necessary steamboat, and these soundings have now 
been nearly completed. * 

On the 26th ult. a large party, comprising many influential gentlemen, 
visited the jetties on the mammoth steamer Grand BepuUic It was stated in 
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the New Orleans Times, after the retum of the boat to New Orleans, that an 
assistant of Major Howell had gone on board the boat at the jetti^ with a 
chart of soundings jast taken by him, which he exhibited and explained to the 
passengers. I was assured by several prominent citizens of New Orleans, whose 
names will be given if desired, that bis apparently reliable and official state- 
ments had created great distrust in the ultimate success of our work through- 
out the whole city, as it was generally beh'eved Maj. HowelPs survey's revealed 
a rapidly forming shoal in advance of the jetties. 1 was reliably informed 
that a large amount of stock subscribed in aid of our undertaking was act^ially 
offered at the time at half its cost in consequence, and I myself received at the 
same time a letter asking the release of one of the parties aiding it, from his 
obligation to pay a large balance due on his subscription. 

Knowing the importance of promptly refuting by official testimony these 
misrepresentations, I immediately addressed the following additional request 
to the Superintendent of U. S. Coast Survey : 

Port Eads, La., April 27, 1876. 
Capt. C. P. Patterson, Washingion, D, C : 

Dear'Sir: — As the changes within our jettied channel have been very great 
since Assistant Marinden surveyed the bar, I would respectfully suggest the 
importance of having his party sound the depth within the jetties and within 
a thousand feet of their mouth. 

This work can be done with much greater ease and much quicker now than 
before, as I have signal ranges and stations established by which my assistant 
engineers make these soundings in two days' time generally. I will be much 
obliged if you will order this work to be done as early as possible, and instruct 
Assistant Marinden to furnish me a copy of the results. He is now here pre- 
paring for the radial soundings beyond the jetties. I will loan him facilities 
for all the work. 

Very respectfully, 

Jas. B. Eads. 

Feeling indignant and outraged at the unwarranted conduct of Maj. Howeli's 
assistant, I published a letter in the New Orleans Times, herewith inclosed 
(marked B), in which I again pronounced the reported shoaling in advance of 
the jetties as absolutely false. I had, however, so much confidence in Major 
Howell's honor, and in the delicate sense of propriety which characterizes gen- 
tlemen of the army, that I exonerated him in the following language, in the 
letter, from any complicity in this effort to injure me and my associates. I 
said : 

''But as these works are not under the supervision of Major Howell, it is 
unjust to him to infer that he has authorized any of his assistants to make an 
' official ' survey of the South Pass bar at the Government's expense, or that 
he would countenance on the part of his assistant any effort to create in the 
minds of the visitors by the Grand Eepublie, or in those of any other persons 
whatever, the false impression that this bar, which has thus far been removed 
by the effect of the jetties, is being reformed in advance of them, or that he 
would, as readers of your editorial might possibly suppose, permit the draft of 
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such soundings to be exhibited on the Grand RepMit or in his office with any 
show of ' official sanction.' " 

An editorial herewith inclosed (marked C) shortly after appeared in the 
New Orleans Jkmoerat, containing statements that could only have been ob- 
tained in Major Howell's office, and which apparently sustained this false 
report. I immediately answered the editor of the Democrat by letter, a copy 
of which is herewith inclosed (marked D), that this and similar reports had 
tbeir origin either in ignorance or malice, as they were absolutely untrue. I 
did not, however, even then charge Hajor Howell with being the author or 
prompter of them. 

This second letter was followed by the publication of the inclosed objec- 
tionable letter of Major Howell, before referred to. Major Howell declares in 
this letter: 

" On my own part this considerate silence would not have been broken but 
for the recent insidious attacks of Mr. Eads, and after this date I shall feel at 
liberty to either repel further attack or let the violence of Mr. Eads of itself 
gradually disgust the public." 

As '* the recent insidious attacks of Mr. Eads " seem to be the only justifica- 
tion offered by Major Howell, you will, after reading my published letters 
herein referred to, be able to judge of the merits of this excuse. Of course I 
cannot reply to Major Howell's personalities, for when an officer of the army 
makes statements that are untrue, and uses his official signature to give them 
additional weight, discussions that might otherwise be justified between us 
are at once forbidden. These untrue statements are as follows : 

<* The fact is, that on the day of the Grand Republic splurge there was at 
South Pass only a channel of twelve feet entitled to be called navigable, while 
at Southwest Pass there was a navigable channel of over eighteen feet." 

"I know that on the day the Grand Republic visited South Pass the 
nucleus of a new bar existed 1,000 feet in front of the jetties, and that a shoal 
had made out from the end of the west jetty 880 feet towards this, and diagon- 
ally across the front of the jetties." 

" I know that since the commencement of the jetty work the low water 
cross section of South Pass, one mile below its head, has been diminished 
one-sixth; that the velocity at this point has relatively decreased, and that the 
volume of discharge of the pass which, before commencement of the jetties, 
was found to be fifteen per cent, of the total discharge of the three passes, is 
now but eleven per cent Mr. Eads has probably discovered these facts, hav- 
ing such a serious bearing on the ultimate success of his work, and knowing 
that they will £Oon be made public through official channels, seeks in advance 
to break their force by crying out * malice,' * falsehood,' etc" 

A direct and positive refutation of four of these untrue and injurious state- 
ments will be found in the following letters from three of the gentlemen 
assisting me in the engineering department of the work, and who are no less 
Inspected for their veracity than for their professional abilities. 

. New Orleans, May 22, 1876. 
Capt J. B. Eads, Chief Engineer South Pass Jetty Works, New Orleans, La.: 
Dkak Sut :— The statements of Major Howell, United States Engineers, 
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contained in his letter recently published respecting this work, having been 
referred by you to me for examination, I have to state that there has been no 
shoaling in advance of the jetties, but, on the contrary, there has been a very 
marked and general increase in the depth immediately in front of the outer 
slope of the bar in advance of the jetties, as far out as we have made accu- 
rate examinations, nearly 2,000 feet beyond the jetties. I am able to assert this 
in the most positive manner, as we have a number of carefully located ranges 
covering the bar and the deep water in front of it, and I have made careful 
soundings all over it at least once and sometimes twice a month for several 
months past, each sounding at the moment it was taken being located instru- 
mentally from fixed and well verified points of observation. I am able to 
state positively that there has, at no time since we commenced work, been any 
shoal making out diagonally from the west jetty toward the so-called "nu- 
cleus of a new bar" in advance of it, as stated by Major Howell. 

I can also state positively that what he terms " the nucleus of a new bar," 
one thousand feet in front of the jetties, is the remains of a lump shown on the 
Coast Survey map before we began the jetties, and from approximately correct 
estimates made by me, after comparing, as carefully as possible, the depths 
over it a year ago, with those now existing on it, that the cubical contents of 
it above a plane thirty feet below the mean level of the gulf, have diminished 
nearly one-half. The depth on the shoalest part of it, which is a mere point 
or apex, was last year fully three feet less than it is at present. This lump 
seems to be soft, tenacious clay. It has deep water all around it, and consti- 
tutes no impediment to the safe and easy navigation of the jettied channel. 

I have further to state, that I have made recent soundings across the 
South Pass, one mile below the head of it, at the point referred to by Maj. 
Howell, and compared them with those of the Coast Survey of last year. I 
find no such diminution of its section as Maj. Howell has stated. It has cer- 
tainly not decreased at this point, since the jetties were commenced. I have also 
made careful soundings across the pass below Grand Bayou, before the section 
of the bayou was reduced by the dam now partially completed, and which now 
throws an additional quantity of water into South Pass, and found it consider- 
4tbly larger than the size shown by Coast Survey soundings made last year. 

I would further state that on the day when the Grand Bepuhltc visited 
the jetties, there was a navigable depth of fully sixteen feet entirely through 
the jetties at high tide. It was measured by myself and several other persons 
on that day and the day previous. 

Very respectfully, etc., 

E. L. CORTHGLIi, 

Chief Assistant Engineer. 

I fully concur in the statements made by Mr. Corthell, and certify to 
their correctness. I myself superintended the taking of a line of soundings 
into the pass between the jetties, on the day the Grand Bepuhlic visited 
Port Eads, and in no place found a less depth, at average high water, than 
sixteen feet, with only one place so shoal as that 

Very truly yours, 

G. W. R. Baylet, 
New Orleans, La., May 22, 1876, Resident Engineer. 
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Poet Eads, La., May 28, 1876. 
Capt. Jas. B. Eads, New Orleans; La, : 

I have assisted Mr. E. L. Corthell in all the surveys that have been made 
under his direction at the mouth of South Pass. I have mapped them out 
carefully, and from my own studies of the changes that have occurred inside 
and outside the jetties, I can fully indorse Mr. Cortheirs statements, and tes- 
tify to their correctness. 

Very respectfully, your obedient servant, 

Max E. ScHinDT, 
Assistant Engineer South Pass Jetty Works. 

About the time Maj. Howell published his letter, I received the following 
courteous refusal of my second request from the Superintendent of the Coast 
Survey: 

United States Coast Survey, ) 

Washington, D. C, May 1, 1876. \ 
Dear Sir:— Your letter of April 27th is duly received. I would cheerfully 
comply with your wishes, but the law expressly provides that the inspecting 
officer of the Engineer Corps (Gen. Comstock) shall execute the class of sur- 
veys you wish within the jetties. 

The radial lines from the outer ends of the jetties were run at your request^ 
lor the purpose of finding, if possible within their limits, the deposit of re- 
moved material. 

I shall be glad to offer any assistance in my power to Gen. Comstock, 
should he express a wish for the survey to which you refer. 

Yours respectfully, 

C. P. Patterson, 
Sup't U, S, Coast Survey, 
Jas. B. Eads, Esq., New Orleans, 

Immediately after the visit of the Orand RepuMic^ Capt. Brown, U. S. 
Engineers (assistant of Gen. Comstock), commenced a survey of the bar, and 
believing that information in his possession would completely refute Major 
Howell's assertion, I asked him for an official statement of the depths of chan- 
nel at that time. This he declined to give, stating as a reason that he had 
not made his report to Gen. Comstock. Learning that the latter officer had 
just gone to the jetties, I telegraphed the Secretary of War as follows: 

New Orleans, La., May 9, 1876. 

Hon. Alphonso Tapt, Secretary of War, Washington, D, C. : 

Please instruct Gen. C. B. Comstock, now at Port Eads, to sound channel 
between jetties with me ; likewise dredged channel through Southwest Pass 
bar, and furnish me with the results promptly. Major Howell has published a 
misstatement, affecting public confidence in my work, and this information is 
required in justice to myself, and will benefit the public. 

Jas. B. Eads. 
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I proceeded to the jetties, and met Gen. Comstock on his way bacK. I 
urged his return, that he might measure the channel with me, if so author- 
ized by the Secretary of War. On my urgent declaration that a wrong had 
been done me, and one that was seriously affecting the prosecution of the work. 
Gen. Comstock consented to return, and remained during the day at the jetties 
awaiting instructions ; but as no answer to my dispatch came, he left that 
evening for New Orleans. He declined to give me any information respecting 
the depths in question, for the reason that he had hojt yet made his report to 
Gen. Humphreys. Four days after sending my dispatch to the Secretary of 
War, I received the following telegram : 

Washington, May 13, 1876. 
Mr. Jas. B. £ad8, New Orleans^ La, : 

In accordance with the law, Gen. Comstock received authority and instruc- 
tions for complete survey and examination of the South Pass improvement 
before leaving Detroit. A copy of the results of his soundings will be fur- 
nished as soon as received. 

Alpbonso Taft. 

On receipt of this telegram I dispatched to the Superintendent of the Coast 
Survey, requesting that Mr. Assistant Marinden be permitted to inform me of 
the result of his soundings just made, chiefly at my own expense, in advance 
of the bar. In reply I received the following telegram : 

Washington, May 16, 1876. 
Capt. Jas. B. Eads : 

Regret Marinden cannot furnish his results. Gen. Comstock will give all 
information required by law. Will write. 

C. P. Patterson, 

SupH, etc. 

It will be seen that I have been unable at the end of three weeks to obtain 
from any Government officials the facts in their possession or control, with 
which u> defend this enterprise from the persistent and injurious misrepresen- 
tations which have appeared anonymously, semi-officially, and authoritatively 
during the last few weeks, and that I have been refused the request to di- 
rect Gten. Comstock, when on the spot, to measure and certify to me the depth 
of channel, to right a wrong done by his brother officer. In prominent con- 
trast with the difficulties I have encountered in getting this official infor- 
mation, which would have been of great value to me if promptly obtained, I 
quote the following from the letter of Major Howell regarding his surveys : 

** The surveys have been made at government expense, because needed to 
aid in solving the great problem presented at the mouth of the Mississippi. 

** If the results had been available before the passoge of the jetty contract, 
it is probable that the country would not have been saddled with the ad- 
venture. 

"My charts, observations for velocity of currents, amonnts of material 
carried in suspension by the river water, and volumes of discharge, have 
always been open for the inspection of any courteous gentleman interested in 
seeing them. In this there is no improprietyy as Mr. Eads would insinuate." 
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I have no reason whatever to complain of the course pursued by Capt. Pat- 
ter^n, Gen. Comstock, or Capt. Brown in this matter, as it has been, I believe, 
in strict accordance with official propriety. 

Major HoweU says: 

*' I know that between distances two and a half and seven and a half miles 
seaward of the outer end of his jetties, the ^if has shoaled at a rate which, if 
continued, will in eighteen high-water seasons bring the gulf bottom to the 
surface, and necessitate Uie praiongation of the jetties at least seven and a half 
miles.** 

When it is understood that this reputed shoaling was known before the 
jetties were commenced, and that no soundings have been made over it since 
last November, to determine whether it is increasing or diminishing, at which 
time the eroding actiou of the jetties had scarcely begun, its *' serious bearing 
upon the ultimate success of his (my) work " can be estimated, as well as the 
fairness of the writer in leaving his readers to infer that this shoaling is an 
evidence of the truth of the prediction of himself and his chief regarding the 
reformation of the bar. 

An extension of the jetties of seven and a half miles in eighteen years, or 
nearly six feet per day, would not be incompatible with the following assur- 
ance given to the New Orleans Chamber of Commerce by Major HoweU, and 
which will be found in his letter to Mr. J. H. Oglesby, president, that, as no 
littoral current exists at the mouth of the Mississippi, ** jetties would have to 
be built further and further out, not annually, but steadily every day of each 
year, to keep pace with the advance of the river deposit into the gulf, pro- 
vided they are attempted, and the attempt warranted by having the relative 
character of bed and banks favorable." 

I quote again from Major HowelFs inclosed letter as follows: 

** Holding these views, no army engineer has thrown a straw in the way 
of Mr. Eads's jetty work." 

This is another misstatement. After the jetty system was finally adopted 
by the last CongreaSy Qen. Humphreys published four essays, termed by him 
"memorandums," to prove that the jetties would be a failure; these were 
published as a part of his official report to the present Congress. They were 
at the same time extracted from that voluminous document and illustrated 
with maps, were bound in pamphlet form and distributed throughout the 
country Ave months ago. To counteract the injurious effect of these private 
opinions of Gen. Humphreys, to which he gave all the weight of his official 
titles and position, I deemed it necessary to expose the fallacies upon which 
his arguments were founded, by reviewing the United States Levee Commis- 
sion's report, which was based upon the same imsound theories, and to which 
report be had given his emphatic approval. 

Major Howell endeavors to excuse this conduct of his chief in the closing 
words of the following extract: 

" Since the passage of the late jetty contract, those opponents of the ex- 
periment who took part in the discussions preceding the passage of the 
contract, considered, first, that they were in no way responsible for the experi- 
ment. Second, that further discussion would be useless, except so far as 
required to complete that left unfinished by the action of Congress." 

Admitting Gen. Humphreys's ability to complete discussions left unfinished 
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by Congress, his justification in this case would hare been more satisfactory 
had Major Howell informed his readers by what authority an officer of the 
United States Engineers presumes to publish his. gratuitous opinions at the 
public expense, or to indirectly criticise the President and Congress of the 
United States for declining to be guided by the judgment of Gen. Humphreys 
and Major Howell in this matter. 

But few persons inexperienced in the difficulties of raising the large 
amounts of money required in works of great magnitude, can appreciate the 
injurious effects of unfavorable arguments or apparently well authenticate 
reports against an enterprise, especially when they involve, if correct, the cer- 
tain loss of capital invested. For several weeks past we have, through the 
self -acknowledged conduct of Major Howell, been seriously trammeled in the 
prosecution of the works we are constructing, by misrepresentations to which 
have been given a real or seeming assurance of official truth, while it has been 
out of my power to obtain, officially, the real facts to disprove them. 

In view of the annoyance and embarrassments already suffered from the 
official antagonism of Gen. Humphreys and Major Howell, and of the fact that 
their official positions give them the ability to continue their open or insidious 
opposition to this work (the one being Chief of the Corps of Engineers, U. S. A., 
and the other stationed in this city in charge of important engineering <^ra- 
tions in the vicinity), I have to respectfully ask that any further officious or 
unauthorized official interference on the part of these officers be interdicted, 
and that instructions be issued to the inspecting officer authorised by the act, 
and " detailed" by you to make the examinations, to promptly supply me with 
any official information he may from time to time acquire respecting these 
works and their results, which I may deem important to facilitate us in carry- 
ing out the intent of the grant, or in protecting us from misrepresentation; 
and that his reports hereafter be made directly to the Secretary of War, instead 
of through the medium of the Chief of Engineers, U. S. A., astheSecretaiy of 
War alone is, by the words of the grant, "authorized and directed to carry 
into effect the provisions of the act." 

We are assuming all risks and expending our own money under a grant 
which gives us no power to deceive the government, even if we desired to. 
Our compensation depends wholly upon results to be achieved, and upon the 
good faith of the government. We were entitled to eight months to commence 
the work, and thirty months within which to secui'e twenty feet of depth, yet 
before fifteen have elapsed the largest coasting steamers trading to New Or- 
leans have been sent to sea over the bar on which scarcely eight feet of water 
could be found last year. We have thus shown an energy and good fattii not 
only entitling us to the moral support of the government, but to its confidence. 
I cannot believe for a moment that the policy of your department will, with 
your sanction, be allowed to embarrass me in the prosecution of a work of such 
immense importance, when the untrammeled control of it was confided to me 
by the almost unanimous action of Congress, and the approval of the Presi- 
dent of the United States. 

I have the honor to be, very respectfully. 

Your very obedient servant, 

Jas. B. Eads. ! 
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" A." 

[From the New OrleaaB Democrat^ Maj 6, 1876.] 

United States £noineeb's Office, ) 

New Obleans, La., May 6, 1876. ) 

Editob Democrat >->Tour editorial of the third instant, elicited bj the 
lengthy telegram of James B. Eads, which appeared in the New Orleans limes 
of April 80th, has provoked Mr. Eads into writing a letter (published in your 
issue of the 4th inst.) which is calculated to create a wrong impression on the 
minds of the public. 

Mr. Eads is mistaken in supposing that because he has a contract to try to 
improve South Pass, this fact bars me from continuing to completion a series 
of surveys made, commenced under orders received two years ago. The series 
would have been incomplete without the recent gauging of the passes and le- 
oonnoissance of South Pass bar. 

The results, when fully submitted to the public, will greatly interest hy- 
draulic engineers, and go far toward refuting many of the absurd statements 
and theories advanced oy Mr. Eads before commencing his jetties, and on 
which all his specious plans are based. 

Perhaps this is the reason why, in his usual brow-beating manner, with 
which the people of New Orleans are so familiar, he attempts to choke off in- 
vestigation. 

The sur^'eys have been made at government expense, because needed to 
Md in solving the great problem presented at the mouth of the Mississippi. 

If the results had been available before the passage of the jetty contract, it 
is probable that the country would not have been saddled with the adventure. 

My charts, observations for velocity of currents, amounts of material car- 
ried in suspension by the river water, and volumes of discharge, have always 
been open for the inspection of any courteous gentleman interested in seeing 
them. In this there is no impropriety, as Mr. Eads would insinuate. 

The insinuation in regard to the St. Louis telegram is one that no just man 
would give such publicity to without first satisfying himself as to the facts. I 
have not seen a copy of the telegram; do no\; know what it contained; but I 
know this, that if the information on which it was based came from my otiice, 
and was honestly used, instead of being, as styled, a "malicious falsehood," 
it was the unpalatable truth. 

The more direct charge, that my assistant endeavored to create among the 
guests and passengers of the Grand Bepublie an impression unfavorable to the 
Jetties, is equally without foundation. 

After investigating the matter, I find these to be the facts : Mr. Collins, 
having completed his field work, in accordance with his instructions to return 
to New Orleans as soon as possible, took passage on the Grand B^mblic, paid 
his fare, simply answered questions when courtesy required it, and was an in- 
terested observer of the solemn farce entitled "Col. Andrews's examination." 

There was no volunteered attempt on his part to influence the minds of 
the St. Louis delegation against their "Josh," his work or his teachings. 

By implication, the accuracy of the work done by my assistants has been 
brought in question. 
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Mr. Collins has been with me over four years. He has worked in the field 
with three of my military assistants, who report him to me as an accurate, 
rapid, and extremely conscientious engineer. I place full faith in his reports. 

The results of dredging at Southwest Pass are very unfairly presented. 

The reported mean low tide depth at Southwest Pass is introduced in such 
artful connection with a reported high tide depth at South Pass, that the casual 
reader would be led to think the depth of channel at the two passes the same; 
whereas, the fact is, that on the day of the Grand Bepublic splurge there 
was at South Pass only a channel of twelve feet entitled to be called nav- 
igable, while at Southwest Pass there was a navigable channel of over eighteen 
feet. 

Now, let me give my understanding of the position held by Mr. Eads and 
the opponents of his jetty attempt. It may give the public something worth 
thinking ever. 

I know that between distances two and a half and seven and a half miles 
seaward of the outer end of his jetties the gulf has shoaled at a rate which, if 
continued, will in eighteen high-water seasons bring the gulf bottom to the sur- 
face, and necessitate the prolongation of the jetties at least seven and a half miles. 

I know that on the day the Chrand Republic visited South Pass the nucleas 
of a new bar existed one thousand feet in front of the jetties, and that a shoal 
had made out from the end of the west jetty, three hundred and eighty feet 
toward this and diagonally across the front of the jetties. 

I know that since the commencement of the jetty work the low water cross 
section of South Pass, one mile below its head, has been diminished one-sixth ; 
that the velocity at this point has relatively decreased, and that the volume of 
discharge of the pass which, before commencement of the jetties, was found to 
be fifteen per cent, of tfaro total discharge of the three passes, is now but eleven 
per cent. Mr. Eads has probably discovered these facts, having such a seri- 
ous bearing on the ultimate success of his work, and knowing that they will 
soon be miule public through official channels, seeks in advance to break their 
force by crying out *' malice,** ** falsehood,** etc. 

Since the passage of the late jetty contract, those opponents of the experi- 
ment who took part in the discissions preceding the passage of the contract 
considered, first, that they were in no way responsible for the experiment 
Second, that further discussion would be useless, except so far as required to 
complete that left unfinished by the action of Congress. Third, that as the 
experiment had been decided upon, it was every way desirable that it should 
be carried to completion, in order that a question which has embarrassed the 
mouth of the river problem for forty years, and which might do so for an in- 
definite time to come, should be practically settled one way or the other, beyond 
resuscitation. 

Holding these views, no army engineer has thrown a straw in the way of 
Mr. Eads*s jetty work. 

His ** outside speculations** regarding the closure of the **Jump" and 
**Cubit*s Grap," and his crude ideas about the improvement of the upper 
river, have been criticised, but his jetty adventure has been let alone. It now 
appears that it has been let too much alone to suit his present purjmses. 

On ray own part, this considerate silence would not have been broken but 
for the recent insidious attacks of Mr. Eads, and after this date I shall feel at 
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liberty to either repel further attack or let the violence of 3Ir. Eads of itself 
gradually disgust the public. 

In closing, I offer an opinion, which perhaps I am not alone in holding. 
The repeated cries of ** success" which we have heard from the very com- 
mencement of the jetties are deceitful. TThere can be no success except of a 
United States Treasury raid until it is ascertained that the jetties are of a per- 
manent character, and afford something more than a temporary outlet to the 
commerce of the Mississippi valley. 

I am, sir, very respectfully yours, 

C. W. Howell, 
Capt.of Enginters, United States Army, 



it 



B." 



[From K. O. TUnes, 30lh ApiiL] 

[Special Telegram to the Times."] 

Port Eads, Apnl 29, 1876. 

Editor New Orleans Times:— In reading your editorial of Friday morn- 
ing, I observe that in alluding to the soundings made through the channel 
across the bar of the South Pass, in the presence of Captain Thorwegan and a 
number of distinguished passengers on the Orand Republic, you say, "From 
this it seems plain that a vessel drawing sixteen feet can go to sea through the 
jetties at mean low tide any day." ♦ ♦ # ♦ ♦ 

" All this was very gratifying and encouraging to the visitors. Only one ugly 
feature was to be obscr\'ed, and that was a di'aft of soundings made by an as- 
sistant of Capt. Howell on the morning of the same day, which draft is said 
to be now in Capt. lIowell*s office." You state in the editorial that this draft 
of Capt. Iloweirs assistant shows soundings four hundred feet out from the 
sea end of the jetties, and that the water shoals up there suddenly to sixteen 
feet. You add these words, " Assuming these soundings to be oflBcial and cor- 
rect, the general impression would be that a new bar is forming, not on tho 
sea slope of the old one, but on the other side of a narrow sound, across which 
the swift current of the river carries its sediment to bo suddenly dropped at a 
certain distance out. This is a very disagreeable feature of the case, and we 
sincerely hope it may be satisfactorily explained away. If it cannot, the 
sooner the l^ct is known the better.*' It is only two days ago that I author- 
ized the Secretary of the South Pass Jetty Company to state in reply to tele- 
grams sent from New Orleans to St. Louis, and published in the papers of the 
latter city, "that the reported shoaling in front of the jetties was a malicious 
falsehood." I was justified in thus emphatically expressing these anonymous 
misrepresentations, by recent soundings carefully made by my assistant en- 
gineers, within a thousand feet of the sea end of the jetties and beyond the 
bar. 

These soundings were carefully located by instruments, and were compared 
with those made one year ago by the United States Coast Survey. They prove 
conclusively that there has been a general deepening in advance of the bar in 
19 
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front of the jetties, precisely where Gen. Hiunphreys, Major HoweU, and 
other opposers of the jetty system predicted a reformation of the bar. The 
deepening is shown by these soandings to be several feet in dq>th over an area 
of 1,000,000 square feet beyond the outer slope of the bar. At my solicitation, 
the Superintendent of the United States Coast Survey, Capt. C. P. Patterson, 
has instructed Assistant Marinden, United States Coast Survey, who made the 
survey last year, to run out radial lines of soundings from the sea ends of the 
jetties to a distance of three miles, or into about thirty fathoms of water, for 
the purpose of ascertaining what deposit has been made within that distance 
since we commenced work. This duty Mr. Marinden is to-day perfonning, 
and the results will, I presume, be promptly furnished to the public by the 
Superintendent of the Coast Survey, through the proper department. The 
steamer employed in this service is furnished by me. The cause of the remark- 
able deepening, which our soundings have discovered immediately in ad^'ance 
of the bar, is attributed by me to the fact that the river current, now concen- 
trated between the jetties, is a strong, bold stream, from 12 to 16 feet deep, 
possessing such momentum and force that the prevailing westerly sea current, 
which intersects it nearly at right angles, is forced beneath the river discharge, 
and has excavated for its own accommodation an increased depth on the sea 
slope of the bar. Before we began work, the river discharge constituted but 
a feeble and shallow film of water, several thousand feet wide and only two 
or three feet in average depth, and would oppose but little resistance to the sea 
current. With this dispatch, I have directed to be handed to you a litho- 
graphic plot of the United States Coast Survey soundings of last. May, on 
which are shown the jetty lines also; several hundred copies of these charts 
have been sent by me during the past six months to parties interested in the 
enterprise, with our own soundings marked thereon, to show them the changes 
in depth from time to time. You will see from this chart that about 800 feet 
in advance of the jetty line the Coast Survey soundings show a small shoal 
spot, on which there was then only twelve feet of water. Upon the shoal 
Capt. nowell's assistant, it seems, found 16 feet last Wednesday. As the great- 
est depth across the crest of the bar is only claimed to bo 16 feet 4 inches, it 
would seem unreasonable that the river current should have scoured off more 
than three or four feet of this shoal 800 feet in advance of the bar crest, be- 

4 

cause the river current cannot act outside the jetties at any greater depth 
than that at which it ftows on over the bar crest, the river water being of 
lighter specific gravity than that of the sea. 

This depth of 16 feet, which really is on this spot to-day, indicates the 
very opposite of what you fear, and what the jetty opposers so emphatically 
declared would occur. It does not indicate in the slightest degree any refor- 
mation of the bar beyond the jetties, but, on the contrary, it proves that so fast 
as the compact current of the river deepens the crest of the bar, it likewise 
cuts down this solitary lump, which the Coast Survey sounding of last year 
discovered in the deep water of the gulf immediately in advance of the jet- 
ties, which will disappear in due season, and which to-day has from thirty to 
forty feet of water all around it. I was informed that Major Howell's steam 
Survey launch had come around into South Pass on the day the Grand Bepub- 
lie was expected here, and that his assistant had taken some random sound- 
ings through the jetties at that time, and that a draft of these soundings was 
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exhibited to the passengers of the Grand Eepuhlie, which you say *' was the 
only ugly feature of the occasion." But as these works are not under the su- 
pervision of Major Howell, it is unjust to him to infer that he has authorized 
any of his assistants to make an ''official " survey of the South Pass bar at the 
government's expense, or that he would countenance on the part of his assist- 
ant any effort to create in the minds of the visitors by the Grand Republic, 
or in those of any other persons whatever, the false impression that this bar, 
which has thus far been removed by the effect of the jetties, is being reformed 
in advance of them, or that he would, as readers of your editorial might pos- 
sibly suppose, permit the draft of such soundings to be exhibited on the 
Grand Bepublic or in his office with any show of *' official sanction." 

Jab. B. Eads. 



"C." 

[From New Orleans Demoeraf, May 8.] 
THE JETTIES. 

Official Pacts, and Figures aboxtt them.— How the Department op UinTED 

States Engixeees Obtain their Soundings. 

Capt. Eads comes out in a communication to the Times, in which he reiter- 
ates his assurances concerning the condition of the jetties, and refutes the 
statements of other people; and he takes occasion to say that he has instructed 
the Secretary of the South Pass jetties to state in reply to telegrams from New 
Orleans to St. Louis, *'that the reported shoaling in front of the jetties was a 
malicious falsehood." Further on, Capt. Eads says: ** But as these works are 
not under the supervision of Maj. Howell, it is unjust to infer that he has au- 
thorized any of his assistants to make an official survey of the South Pass bar 
at the government's expense, or that he would countenance on the part of his 
assistant any effort to create in the minds of the visitors by the Grand Repub- 
lic, or in those of other persons whatever, (the italics are ours) the false impres- 
sion that this bar, which has thus far been removed by the effect of the jetties, 
is being reformed in advance of them, or that he would, as the readers of your 
editorial might possibly suppose, permit the draft of such eoundings to be ex- 
hibited on the Grand Republic, or in his office, with any show of * official sanc- 
tion.' " Certainly, in penning the above quotations taken from his com muni- 
cation, Capt. Eads was reckoning without his host, as the saying is, and his 
deductions in the last paragraph must fall to the ground when he is informed 
that the drafts of the soundings of Maj. Howell's assistant^ Capt. CoUens, are 
exhibited in his office with a considerable show of '* official sanction." In fact, 
the soundings are made ** officially " at the government's expense, and are part 
of a series of coast surveys which are under Maj. Howell's supervision, al- 
though the jetty works may not be, and if Capt. Eads doubts the truth of 
this statement, he can visit the office of Maj. Howell and satisfy himself. He 
will And there charts made from time to time of the South Pass, of so elabo- 
rate a character, that he will confess that by comparison his own lithographed 
charts must pale before them. It is useless to refer to the *' malicious false- 
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hood ^ portion of Capt Eads's communication, in so far as it might affect 
those *' other persons whatever," also spoken of bj him. These utterances 
were made under circumstances which exist no longer, since it is now told to 
Capt Eads that the reports, or some of them at least, were based on the ''offi- 
cial " figures of the Engineer Department. That Capt. Eads is entitled to 
belief when ho asserts that his soundings are true, nobodj will deny, but credit 
is also due to Maj. Howell and his assistants in the same relation. If, how- 
erer, the question of correctness is raised on the score of favor or opposition to 
the jetty system, Mr. Eads*s position becomes delicate, but that of Maj. How- 
ell remains unchanged, whatever may occur in the case of the opposers of the 
system. Capt. Eads is largely interested in the success of the jetties. His 
money and that of his friends, to the tune of several hundred thousand dol- 
lars, is jeoparded, and his reputation is involved. He has everything to lose. 
Maj. Howell, like all engineers of his ability, may and must have his theory 
on the subject, but he has neither money nor reputation involved. He is 
simply performing a duty. If, in performing this duty, the results conflict 
with those obtained by Capt. Eads, there can be no impropriety on the part of 
the department engineers to give access to their records, when politely re- 
quested to do so. 

Now, to facts; they are few but important. During last week, as was stated 
in the Democrat^ Capt. Collens was engaged in taking soundings of the Pass, 
and yesterday had already compiled and collated a good portion of his work. 
This compilation shows that the west end shoal, which a year ago was 800 
yards beyond the end of the jetty, was, on the 20th of April last, thrown out 
to 1,000 yards, and from the radial soundings taken by the same officers, ex- 
actly 880 feet out of the jetties ; the bar has simply been pushed out, slope, 
shoal and all, as* though it had been bodily removed from one point to another, 
showing, however, a difference in favor of Captain Eads, at the crest of the 
present bar, of something like a foot in depth of water. But it is shown by 
the profiles that the crest of the shoal, as it existed a year ago, was a mere 
peak, the crest of which has easily ceded to attrition. Again, it is shown by 
the same profile that the breadth of the shoal, as it is now, is considerably in- 
creased, and hence will require more force to be removed than previously. 

That the soundings have been carefully and elaborately made by the United 
States engineers will be understood when it is said that they have been made 
in ten longitudinal sections, one hundred yards wide each (the width of the 
jetties being one thousand yards), according to the regulation instructions of 
the War Department. The profiles are complete, and with their aid, and after 
making all due allowances. Major Howell has traced a possible fifteen foot 
channel to the west end of the jetties, where the depth on the shoal is about six- 
teen feet. He has, however, been unable to trace a similar channel to the 
east end, where the depth of water is far greater. 

As to the volume of discharge upon which Captain Eads depended so much 
to scour out the channel of the jetties, Major Howell's belief that it had dimin- 
ished in the South Pass and increased in the Southwest Pass has been verified 
by actual measurement. The velocity was taken one mile below the head of 
South Pass and below Grand Bayou. In Southwest Pass it was taken at 
Scott's, two and a quarter miles below the head of the pass. Major Howell's 
assistants have besides discovered, also by accurate measurement, that the in- 
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crease in the area of water in Southwest Pass was, on the 20th of April, fifteen 
per cent, above last year's measurement, while in South Pass the increase was 
only one-tenth, notwithstanding that the Mississippi is much higher at this 
period than when the measurements were taken last year. 

In connection with the condition of South Pass, the following is given, show- 
ing that of Southwest Pass : 

UxiTED States Ekodceeb Office, 

New Orleans, 
xemorandum. 



i 



During the month of April, 1870, the depth of the channel at Southwest 
Pass, at mean low tide, was 10 feet, with a least width for that depth rang^ 
ing from 40 to 100 feet. 

High tides ranged above mean low tide from 2 to 2^ feet, making the depth 
of channel at high tide range from 18 to 18| feet. 

The dredge-boat J/cJ.Uis/er worked on the bar during the month eighty-one 
hours and fifty minutes. 

The following number of vessels crossed the bar during the month : 

Steamers in 27 

** out 24 

Sailing vessels in 41 

" *' out 03 

Total 184 

Of these sixteen drew from 18 feet to 18 feet 9 inches. Of this number, 
nine, drawing 18 feet and over, were detained an aggregate of seventy-six 
hours ; seven, drawing less than 18 feet, were detained on aggregate of one 
hundred and thirty-one and a half hours. 



[Froin the New Orleans Ikmoerai^ May 4.] 
LETTER FROM CAPT. EADS. 

The Jetties Seventeen Feet on the Bar. — A Permanent Increase in the 

Depth on South Pass Bar. 

New Orleans, May 8, 1876. 
Editor Demoerai : 

Dear Sir: — I have read your article in this evening^s DemocrcU, by which 
your readers are informed that official soundings of the South Pass bar have 
been elaborately, mode by Major Howell, United States Engineers. You say : 
" In fact, the soundings are made officially at the government's expense, and 
are a port of a scries of coast surveys which are under Major Howell's super- 
vision, although the jetty works may not be." 

This is the first dechiration I have seen published to the effect that Major 
Howell, United States Engineers, is also making official soundings of the 
pas8» and your editoiial seems to go into such details as to leave but little 
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doubt that yoa hare obtained roar informatioii from his office, as j<m say if I 
will go there I will find " charts there, made from time to time, of the South 
Pass of 80 elaborate a character that he (I) will ccmfess that, bj comparison, 
his (my) own lithographed charts must pale before them." 

Oen. C. B. Comstock, United States Engineers, was appointed by the Secre- 
tary of War to discharge the same duty which, it seems by your editorial, is 
being performed by Afajor Howell and his assistants. Gen. Comstock's assist- 
ant, Oapt. M. R. Brown, United States Engineers, and party were yesterday 
engaged at the jetties in making elaborate soundings by order of the War 
Department also, and radial soundings, immediately in advance of the jetties, 
are likewise being made by the United States Coast Surrey. 

Elaborate soundings are made at least once a month, and sometimes twice 
per month, by my Chief Assistant Engineer, Mr. E. L. Cortheli, assisted by 
Mr. Max E. Schmidt and Mr. W. L. Webb, civil engineers, the results of 
which have from time to time been promptly published by me. It would 
seem, therefore, that between the cost to the government and to myself and 
associates, the public are likely to be well informed upon the subject 

There seems to be, however, considerable discrepancy, by your statement, 
between the results of Major Howell's and my own soundings on the bar; and 
especially respecting the reformation of the bar in advance of the jetties. 

On the appearance of anonymous telegrams in the St> Louis papers, sent 
recently from this city, stating that the water was shoaling in advance of the 
jetties, I authorized the emphatic declaration to be made by the South Pass 
Jetty Company's Secretary in that city, that Uus report was a " malicious false- 
hood." I say so still, although it seems less anonymous than before. 

Your editorial leaves but little doubt of the fact that you have been misled 
by information derived from Major Howell's office. You say, " This compila- 
tion shows," among other things you mention, '* that the bar has simply been 
pushed out, slope, shoal and all, as though it had been bodily remored from 
one point to another," etc. To this I have only to reply that any *' com- 
pilations," or charts of soundings, showing any such result as this, are abso- 
lutely false and unreliable. 

The contour lines of soundings on the outer slope of the bar embraee 
between the width of the jetties 1,000 feet, and these lines have frequently 
altered, sometimes receding on the east side of this width and advancir^ on 
the west, and again retreating and advancing on the opposite sides; and again, 
these lines have retreated and advanced in the middle of the jetties, leading 
nearly equal depths on each side of a middle ground at their mouth. On the 
25th ult. we had a channel of nearly equal depth on each side of such middle 
ground, while on this latter, the depth was but two or three feet less than In 
these channels. Last Sunday the depth in the east one was sixteen feet, 
and in the west sixteen and a half feet, while but thirteen feet was over the 
shoal between them. At no time, however, have these contour lines advanced 
on one part of the bar front without retreating on some other, and there has 
not been, and is not to-day, any average advance all over the front of the bar. 
At no time has any part advanced anything like so much as you assert. The 
eighteen foot contour line, for instance, is not to-day further seaward than it 
was a year ago, while the deeper contour lines have nearly all retreated; that 
is, have come farther landward, making the outer slope of the bar steeper 
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than ever before; while beyond the thirty foot contour lino the deepening has 
been very decided, ranging from one to fifteen feet. I repeat therefore, em- 
phatically, that the reported shoaling in front of the jetties, or the reformation 
of the bar on its sea slope— a phenomenon confidently predicted by Major 
Howell and other opposers of the jetty system — hcu not occurred, and that the 
effort now being made to create this belief is founded in ignorance or malice. 

The cavilers at this improvement declare they have come through the 
jetties and found places with but ten or- twelve feet on them, when we have 
reported fifteen or sixteen. They ignore the fact that the jetties are 1,000 
feet wide, and expect to find the maximum depth from jetty to jetty, yet 
praise the channel maintained by the dredge-boat at Southwest Pass to a 
degree that makes it surprising that any one should want a better one, al- 
though a deviation of thirty feet from its centre gives but fifteen feet or less, 
and within a distance not one-quarter of the width of the jetties there is but 
eight or nine feet^ 

The persistent misrepresentations and hostility shown by a portion of the 
citizens and press of this city to this enterprise, is one of the most unexpected 
and remarkable features developed by it. I was led to believe that every in- 
telligent citizen of New Orleans wanted deep water at the mouth of the river. 
I came here with the authority of Congress to improve the shallowest one of 
the passes, and one not at all used for commerce, and having at high tide 
scarcely more than eight feet on its bar. I offered to interest the citizens of 
New Orleans in such pecuniary profits as I might realize by success. The 
plan proposed had been subjected to one of the most thorough discussions, and 
was sustained by the opinions of the very ablest engineers in the world. A 
very few enterprising citizens here aided me with their means, and with this 
aid and that supplied by myself and parties in St. Louis and New York, we 
have been at work less than eleven months, spending our own money, creating 
no interruption to the old channels of the river, and in that time we have 
obtained a permanent increase in the depth on the South Pass bar, which is 
steadily improving, and which is to-day only one foot less than the dredged-out 
groove at the Southwest Pass ; and yet one would suppose from the fault-finding 
that we were increasing the expenses of the government, or wasting the money 
of all these grumblers. Whereas I have yet to hear one word of doubt or 
complaint from the genuine public-spirited men who are spending their own 
money under my direction in this important work, and the noble-hearted ones 
who are giving it a moral encouragement scarcely less potent and important. 

I had not closed the reading of your editorial when I was handed the 
accompanying telegram from the jetties. As it is the very latest intelli- 
gence, it may possess some interest to the public. I will merely add that 
'' average flood tide," referred to in dispatch, is about six inches below the 
level of the recent tides in the Gulf of Mexico. 

Very truly, etc., Jas. B. Eads. 



PoBT Eads, May 8, 1876—6:15 p. m. 
Capt, Jm, B, Eada: — ^From soundings taken this afternoon, I find seven- 
teen (17) feet over the bar at average fiood tide, with channel above deepening 
at every point. E. L. Cobthell, 

Chief Assistant Ungineer. 



APPENDIX IX. 

(See page 127.) 

ESTDCATB OF THE DeIjULED CofiT OF CONSTRUCTION OF DiJI No. L^HEAD 

OF THE Pass. 

Piling, two main rows, per lineal foot of piles driyen. $0.14^ 

" " " " " " " *« dike 60 

** " *' " with bracing, per lineal foot of dike 1.58 

Mattresses, foundation, per oord sunken 5.48 

" tUted " " inplace. 4.71 

" foundation and tilted, per lineal foot of dike 4.38 

Cost per lineal foot of dike 5.91 

Note. — General expense account does not enter into the aboye estimate; 
it includes simply materials actually used and labor performed by boats and 
men. 
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APPENDIX X. 

(See page 143.) 

REPORT OF A COMMISSION 

CoNSismra of J. G. Barnaxd, Col. of Enoikeers and Bbevet Maj.-Gen. 
U. S. A. ; H. G. Wbioht, Lt.-Gob. of Engineers and Brevet Maj.-Gen. 
U. S. A. ; B. S. Alexander, Lt.-Cou of Engineers and Breybt Brig.- 
Gen. U. S. a., 

upon the works for the 
IMPROVEMENT OF THE SOUTH PASS 

OF THE 

MISSISSIPPI RIVER 



[Special Orders No. 229.] 

Headquarters of the Army, 
Adjutant-General's Office, 

Washington, November 2, 1876, 
[Extract] 



.1 



1. By direction of the President of the United States, a commission, to 
consist of the following-named officers of the Orps of Engineers, is hereby 
appointed to meet in New York city on November 6, 1876, or as soon there- 
after as practicable, to report for the information of the Secretary of War an 
opinion upon certain subjects connected with the improvement of the South 
Pass of the Mississippi River. 

Detail far the Commisaion.'-CoL John G. Barnard, Lieut-CoL H. G. 
Wright, Lieut -Col. B. S. Alexander. 

The commission will be governed by instructions to be communicated by 
the Secretary of War. 

By command of Gen. Sherman: 

£. D. TOWNSEND, 

Adjt,'Oen. 
Official: 

L. H. Pblouze, 

Aset, Adjt,-Oen. 
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Wasl Dspabtxest, 1 

WjkSHDiGTOS, D. C, ^^ovember 2, 1876. ) 

Gehtlemet: — ^I present herewith for yoar gaidaaoe, the instnictioiis re- 
f ened to in the inclosed special order. 

The poipoee in aflsembling your oommision is not to interfere in any way 
with the duties of Maj. C. B. Comstock, the officer of Engineers, who lu^ 
faithfully performed the duties assigned to him under the act, viz., **to report 
the depth of water and width ci channel secured and maintained from time 
to time in said ^jimitiaIj together with such other information as the Secretary 
of War may direct,** but to obtain your professional advice upon certain points 
which the law requires the Secretary of War to decide upon. 

The questions upon which I desire your opinion are as follows: 

First. — ^Is the shoal at the head of the South Pass a part of that pass, or 
of the main Missiaaippi River ? 

If Mr. Eads obtains a channel twenty feet in depth in the South Pass, ex* 
elusive of this shoal, is he entitled under the law to his first payment of half a 
million dollars ? 

Second, — What depth and width of channel is it desirable to secure per- 
manently through this shoal? 

Third. — ^What is your interpretation of the words ''average flood-tide,*' as 
used in the second section of the act ? 

It appears from the records that on the 18th May, 1875, Maj. Comstock 
propounded this same inquiry to the Chief of Engineers (copy of his letter 
herewith), and that that officer decided, and the Secretary of War approved 
his decision, that '' the average flood-tide should be determined by excluding 
the effects of variations in the river's discharge." 

Mr. Eads now appeals to have this decision set aside for the reason that 
''average flood-tide cannot be determined at the head of the pass, if any of 
the natural conditions affecting that level are disregarded." * * * 
''Neither the mean effect of the winds nor the mean effect of the rise and 
fall of the river can be ignored in determining the plane of mean or average 
flood-tide even at the mouth of the pass, nor can either one be disregarded in 
fixing the phme of ' average flood-tide ' at the head of the pass." 

In this connection you will please examine the United States Engineer's 
gauge, and recommend what point upon it shoidd indicate the plane of " aver- 
age flood-tide " or zero of reference for all measurements of depth. 

Fourth, — ^I desire a full expression of your opinion as to "the materials 
used, and the character and permanency with which the jetties are being con- 
structed," and as to whether the work is being constructed according to the 
spirit of the act, as mentioned in the tenth section thereof. 

Fifth.^-l should be glad to receive any general suggestions, in oonnectioQ 
with this very important work, which you think will assist me in performing 
the duties required of the Secretary of War by this act. 

In order to assist you in forming your opinion, you are authorized to visit 
the works at the South Pass, and to proceed to this city, if you consider it 
necessary to consult any records here. 

The sum of two thousand dollars will be placed to your credit from the 
appropriation for contingencies of the Army, and it is hoped that your ex?- 
penses may be kept within that sum. 
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A copy of these instructions has been sent to Maj. Comstock, and he has 
been directed to afford you every facility in his power to aid you in your inves- 
tigations. 

Mr. Eads has also been notified of your appointment, and has been informed 
that you will be ready to receive any communications he may wish to submit to 
you. 

The unpublished records on this subject are now in my office, and wfll be 
open to your inspection, or copies will be sent to you, if desired. 

The printed documents you are probably familiar with, including the three 
reports by Maj. Comstock upon the progress of the works. The fourth report 
of that officer, dated September 20, and giving the depth of water on August 
17, is now in the hands of the printer, and will be forwarded to you as soon as 
received. 

Maj. Comstock has also been requested to make another survey during the 
present month. 

I desire that your investigations be prosecuted with the utmost dispatch 
consistent with their great importance. 

If it is feasible to send me your report, or a summary of its conclusions, in 
time to be incorporated in my annual report on November 20, I particularly 
request that you will do so. 

Very respectfully, your obedient servant, 

J. D. Camebon, 

Secretary of War. 
Col. John G. Barnard, 

Corps of Engineers, 
LiEUT.-CoL. H. G. Wright, 

Corps of Engineere* 
Lieut. -Col. B. S. Alexander, 
Corps of Engineers, 



EEPOET. 

New Orleans, La., November 19, 1876, 

Sir : — ^The commission appointed by virtue of Special Orders No. 229, 
dated Headquarters of the Army, Adjutant-General's Office, Washington, No- 
vember 2, 1870, has the honor to report, that its members assembled on the 6th 
day of November, in New York, and organized. Your letter of instructions, 
dated War Department, Washington, November 2, was received and consid- 
ered, and on the evening of the 7th the officers of the commission started by 
railway for New Orleans, arriving there on the afternoon of the 10th ; Maj. C. 
B. Comstock, United States Engineers, the officer appointed according to the 
act of Congress "to report the depth of water and width of channel secured 
and maintained from time to time,'' joining them at Cincinnati. At New Or- 
leans they met Mr. James B. Eads, and at a preliminary meeting in the even- 
ing of the 10th, listened to suggestions he had to make; and on the following 
day examined the maps of recent surveys of works at the South Pass, which 
were exhibited to them in his New Orleans office. On the 12th, they pro- 



800 THE MISSISSIPPI JETTIES. 

ceeded bj the revenue cutter Dix, which had been placed at their disposal for 
the performance of their duties, to Port Eads, South Pass. The four fol- 
lowing dajTS, viz., the 18th, 14th, 15th, and 16th, were devoted to examining 
the works at the sea entrance to the South Pass, at the head of the pa8s» 
and at Grand Bayou; likewise the plans of the works and the surveys show- 
ing their present condition, laid before them by Maj. Comstock, and also by 
the engineers employed by Mr. Eads, Lnd to discussions; during which Mr. 
Eads and his assistants, as well as Idaj. Comstock, were invited freely to iin* 
part information and to present their views. 

After mature consideration of the information thus obtained, they now 
have the honor to report, in response to the five queries propounded to them 
in your letter of instructions, as follows : 

Query 1. ** Is the shoal at the head of the South Pass a part of that pass^ or 
of the main Mississippi RivSr? " 

" If Mr. Eads obtains a channel twenty feet in depth in the South PSss, 
exclusive of this shoal, is he entitled under the law to his first payment of 
half a million dollars? " 

In answer to the first paragraph of the foregoing, we would say that this 
shoal is not exclusively a part of the South Pass, for it extends entirely across 
the river from shore to shore. It is therefore a shoal common to all three 
of the passes; but the channel (or channels) through this shoal, by which ac* 
cess has been had or is to be had in future from the river above into the South 
Pass, is a part of that pass. This construction we believe to be in harmoay 
with the views of the commission of 1874, which estimated the total length of 
the '* South Pass" at 12.9 miles, thus embracing the entire distance from the 
deep water in the river above to deep water in the gulf. 

To the second paragraph of this query we answer, Yes; provided the depth 
so obtained has a bottom width required by the fifth section of the act of Con- 
gress. 

The obligation of the United States to pay half a million of dollars on ob- 
taining a channel twenty feet in depth, and of not less than two hundred 
feet in width, is expressed in that section, in terms which apply exclusively to 
the " wide and deep channel between the South Pass of the Mississippi River 
and the Gulf of Mexico." The obligations of Mr. Eads in reference to the 
shoal at the head of the pass are expressed in the second proviso to section 4 
of the act, the language of which provides all necessary guaranties, and is 
the only language of the law defining depths, etc., which does apply to this 
shoal. 

Query 2. '* What depth and width of channel is it desirable to secure perma- 
nently through this shoal?" 

The second proviso to section 4 of the act demands a navigable depth 
"through said pass," and of course through this shoal, of "twenty feet" 
within thirty months; and " an additional depth of not less than two feet dur- 
ing each succeeding year thereafter, until twenty-six feet shall have been se- 
cured." We deem these depths to be satisfactory; and, considering that an 
inland channel requires less depth for equal facility of navigation than a sea- 
exposed bar, that they are fairly equivalent to the greater depths demanded by 
the act in its fifth section for the " wide and deep channel connecting the pass 
with the Gulf of Mexico." 
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With regard to the width of chsniiel through this shoal, it is probable that 
all the necessities of commerce would be satisfied, at least for a time, by a 
width sufficient for the passage of a single yesseL One hundred feet would 
suffice for this purpose. We deem it desirable to proTide ultimately a channel 
wide enough for two iai^ ships to pass each other when under full headway, 
without danger of collision. This would require a bottom-width of, say, two 
hundred feet. Though this is somewhat greater than is now to be found in 
reaches of considerable length in the body of the South Pass itself, below 
Grand Bayou, we recommend it as a desirable width to be secured. 

QuERT 3. " What is your interpretation of the words 'arerage flood-tide ' 
as used in the second (fifth) section of the act?" 

The phrase " average flood-tide " is used in the section referred to only in 
reference to the depths prescribed in that section, which depths refer exclu- 
sively to the "wide and deep channel between the South Pass of the Missis- 
sippi River and the Gulf of Mexico," f.«., to the channel to be created by 
"jetties and auxiliary works" through the sea-bar of the South Pass. The 
expression does not apply to the << navigable depth "to be secured "through 
the pass " in the second proviso of the fourth section of the act; and hence not 
to the depth to be secured through the shoal at the •* head of the pass." The 
matter is left, as is the width, to be governed by the general prescription of 
providing a "navigable depth." This navigable depth ought to be found at 
the low as well as at the high stages of the river. We therefore consider the 
principle governing the decision of the Chief of Engineers in his indorsement 
on the letter of Maj. Comstock, communicated to us with your letter of in- 
structions, to be the correct one for the head of the pass, viz. : that the meas- 
ure of depths prescribed by the second proviso to the fourth section of the act 
should be from the level of average high tides "occurring during the stage of 
the river when the volume is least ; " that is, the mean of the high waters of 
the river at this place, taken for one or more lunations when the river is at 
what is known as its low stage. Inasmuch, however, as Maj. Comstock found 
it necessary to fix provisionally his zero on insufficient data, it is recommended 
that it be revised on the principle above stated. 

In reference to the prescriptions of the second (fifth) section of the act, the 
phrase "average flood-tide " has been universally accepted to mean average 
high water of the tide ; and, with no qualifications in the language, we under- 
stand this to mean fhe average of aU aaily observed high waters throughout 
the full cycle of a year. No complaint has been made as to the zero mark fixed 
by the engineer officer for the determination of the depths of water at the gulf 
end of the pass. It is possible that, having been established on a series of only 
three lunations from August 19th to November 9th, it may vary slightly from 
what would be given by such a protracted series of observations. It is, how- 
ever, our opinion that this zero, as established, is so nearly correct, that it need 
not be altered, for alteration would involve confusion in the comparison of fu- 
ture soundings with those heretofore made. 

Query 4. " i desire a full expression of your opinion as to * the materials 
used and the character and permanency with which the jetties are being con- 
structed,' and as to whether the work is being constructed according to the 
spirit of the act, as mentioned in the tenth section thereof." 

The several reports of Major Comstock, the United States engineer officer, 
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give a very precise description of the materials used. Maps No. 2 of his re- 
ports of June 9, 187G (since printed as Ex. Doc. No. 77, Senate, Fortj-fonrth 
Congress, first session), and of his fourth report of September 20, 1876, repre- 
sent to the eye so clearly the section profiles, the component parts, the dimen- 
sions, and manner of construction of the two jetties, that we need add nothing 
descriptively. Our opinion thereon is expressed as follows : 

The commission of engineei'S of 1874 gave the project for these works a 
protracted study, and set forth a plan and details, with estimates founded 
thereon. While Mr. Eads is, by the language of the act, '* untrammeled in 
the exercise of his judgment and skill in the location, design, and construction 
of said jetties and auxiliary works,'' yet he is required by the law to oonstruet 
** thoroughly substantial and permanent works, by which said channel may be 
maintained for all time after their completion." We find that in general plan 
the jetties of Mr. Eads correspond substantially with those designed by the 
board. The materials to be used, as recommended by the boanl, were, after 
methods long employed in Holland, to be of layers of mattresses, of willows or 
other suitable twigs or saplings, placed in layers, with intervening layers of 
quarry-stone. Still this design was in no respect obligatory upon Mr. Eads, 
nor should it have been upon an engineer officer of the United States charged 
to execute this work. With no experience in this country in the execution of 
such a work, in such a locality, and on this scale, it was impossible to foresee 
exactly what the work should be. The board expressly states that *' it is of 
opinion that experience in construction may very probably show that the 
cross section of the dikes may be reduced, thus lessening the cost." It was 
also an opinion of the board and other engineers that the methols of Holland 
would undergo material modification in their actual application in this coun- 
try, and that experience in the work on the locality would also show the cheap- 
est and best methods. Mr. Eads has modified very materially the Holland 
. model of mattresses, and the mattresses he has used are doubtless much infe- 
rior to those of the Dutch. Again, the amount of stone thus far used has 
been very small indeed, barely enough to sink the mattresses. Nevertheless, 
the jetties so constructed, except at their ends in deep water, where some 
damage has been done, have resisted, without material injury, the floods, 
storms, and waves, and there has been more than a year's exposure, with its 
winter and autumnal storms, for some portions of the existing work. 

We do not conceive it to be required of Mv. Eads that each stage of the 
progress shall exhibit such ** substantial and permanent work" as the law ulti- 
mately contemplates, but rather that each stage of the work shall show an ade- 
quacy to create a channel of the depth and width demanded, and at the same 
time such a fair and honest prosecution of the work as shall be, as far as it 
has gone, so much really accomplished toward the construction of worics 
which, in the language of the law, ** may be maintained for all time after 
their completion." 

While we believe that engineer officers, applying moneys appropriated to 
meet their estimates by Congress, would have executed the work differently, 
especially in applying freely stone to each layer of mattresses, we are never- 
theless of opinion that the work is being constructed essentially according to 
** the spirit of the act as mentioned in the tenth (thirteenth) section thereof." 

We would add that the greatest variation from the sectional designs of the 
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board of 1874 for the jetties, is to be found on tbeir sea sides. That boaid 
recommended that the jetties should haye on their sea sides the same slopes as 
on the riYer or channel side. As actnall j built upon the foundation mattress- 
es, the sea sides are TerticaL This construction appears to answer every pur- 
pose throughout most of the length, tot the wide shoals on each side afford 
great protection, and there is, as bad been expected, a great accumulation 
of river-sediment and wave-deposit against the exterior of the jetties, by 
which that protection is augmented. 

The outer ends of the two jetties, and eq)ecia]ly the end of the eastern 
one, extend beyond their protection, and are greatly exposed ; and we deem 
an enlargement of section and a large application of stone to be essential to 
security. 

Query 5. "I should be glad to receive any general suggestions in connec- 
tion with this very important work, which you think will assist me in per- 
forming the duties required of the Secretary of War by this act" 

The more important of the duties imposed upon the Secretary of War by 
the act are embraced in the thirteenth section ; and of these, the only one on 
which we have any suggestions to offer is that which requires him to see that 
the works shall be of such substantial and permanent character as shall main- 
tain the channel for all time after their completion. 

We have already remarked that we deem not only an enlargement of sec- 
tion, but a large application of stone to be essential to the security of the jet- 
ties, their sea ends especially, and wo are of the opinion that this enlargement 
of section at the sea ends and consolidation throughout by the application of 
stone should be undertaken at once, and a reasonable progress therein be 
made the condition of the second and all future payments. The immediate 
and full consolidation of the jetties should be neither required nor expected,' 
as they will continue to settle for some time, both by subsidence of the bot- 
tom upon which they rest, and by the compression of the mattresses of which 
they are largely composed. But this settlement and consolidation should be 
hastened, as has just been remarked, by the application of stone from time to 
time, so that they may be in condition to receive their final finish as soon, at 
least, as the expected full depth of water in the channel has been obtained. 

The present works at the head of the pass arc mostly of a tentative and 

temporary character, and as their proper positions are determined, should be 

replaced by substantial and permanent structures, to be completed before final 

payments are made. 

Respectfully submitted, 

J. G. Barnard, 

Col. of Eng, and BvL MaJ.'Oenl, 

H. G. Wright, 

LL'Col, of Bngrs., BvL Maj\-Qenl, 

B. S. Alexander, 

LU'Coh Engrs,, BvL Bng,'Oen,j U. S, A. 
Hon. J. D. Cameron, 

Secretary of War^ Washington, D, C. 



APPENDIX XL 

(See page 107.) 

LETTER FROM JAMES B. BADS TO THE SECRETARY OP WAR, 

New Orlbans, April 19, 1877. 

Hon. George W. M'Crary, Secretary of War^ Washingioriy D. C: 

Sir:— On 7th of February, 1877, I addressed a letter to Hon. J. B. Cam- 
eron, Secretary of War, requesting that Capt. Brown, U. S. Engineer, 
assistant of Gen. Comstock, stationed here, be instructed to furnish me or my 
chief assistant engineer at the jetties the results of his soimdings and current 
observations in the channel through South Pass. I said that permission for 
one of ray assistant engineers to copy his charts would be sufficient for my 
purpose, and would thus avoid any possible increase of expense in his office. 

This letter was written because my chief assistant had been refused a copy 
of a survey of the shoal at the head of the pass, just completed by CapL 
Brown, and which I desired him to obtain and send to me in Washington. 
Nearly a year ago (23d May, 1876), I requested of the Hon. Alonzo Taft, Sec- 
retary of War, ** that instructions be issued to the inspecting officer ♦ ♦ to 
promptly supply me with any official information he may from time to time 
acquire respecting these works and their results, which I may deem important 
to facilitate us in carrying out the intent of the grant, or in protecting us 
from misrepresentation. In compliance with this request the Secretary ad- 
dressed Gen. Comstock letters, dated 28th June and 81st July, 1876, which 
directed him to forward me a duplicate copy of his official reports simulta- 
neously with the transmission of the originals to him, and to furnish me "the 
results of actual soundings that have been or may be hereafter made under 
(his) direction, in connection with this improvement." In compliance there- 
with instructions were given, I believe, by Gen. Comstock to Capt. Brown, to 
permit me and my assistants to look at the results of his soundings, but not 
to permit me to take any copies of them without first referring them to him 
at Detroit. 

It Ls scarcely necessary for me to point out the importance of having the 
earliest official information respecting any changes which are produced by my 
works; and I respectfully submit that there can be no injury to the public by 
furnishing me promptly any such information as soon as it is obtained by 
Capt. Brown. 

I do not ask that he should make surveys or observations, or perform any 
work for my benefit or information ; but as these are contemplated by the law, 
and are made for your information, and for the benefit of the public, 1 cannot 

304 



MB. EADS TO SECBETART OF WAB. 805 

conceive how it is possible that the public interest can suffer, or the dignity of 
the Secretary of War be lessened, by permitting me to know, at the earliest 
moment, whatever facts are developed by these surveys, that have relation to 
the success of the improvement. 

Until the instructions of June and July referred ta were issued to the in- 
specting officer, the results of the sun*eys of his assistant were carefully kept 
secret from me and my employees; and it was not until after they were 
transmitted by Capt Brown to Gen. Comstock at Detroit; and by him to the 
Chief of Engineers; and by him to the Secretary of War; and by him to 
Congress; and by Congress to the public printer; and by him back to Con- 
gress, that they were seen by the public or myself. They were then so old as 
to be of little interest or value to any one. 

Although the instructions of the Secretary of War were evidently intended 
to give me the benefit of this information at the earliest moment, I cannot at 
present have a tracing from Capt. Bit>wn*s official surveys made, even at my 
own expense, until it is sent to Detroit for examination or approval. The 
location of an inspecting officer on the northern lakes for works of such im- 
portance at the mouth of the Mississippi, and the difficulty of obtaining a 
statement of the simplest facts from him with promptitude, is an injustice to 
me and my associates, and an injury to the public. 

The depth and width of channel between the jetties last October entitled 
me to the first payment of $500,000 on account of this work. The Secretary 
of War ordered Gen. Comstock to come to Washington for the purpose of 
consulting him with reference to my obligations respecting the shoal in the 
Mississippi River at the head of the Pass. Gen. Comstock was emphatic in 
the opinion that I was not entitled to the payment, because I had not an equal 
width and depth through this shoal. I appealed from this decision, and the 
question was referred by the Secretary of War to a commission of officers of 
higher rank, viz. : Generals Barnard, Wright, and Alexander. They decided 
that I was entitled to this payment whenever the requisite width and depth 
were secured through the jetties, without reference to the depth on the shoal; 
the depth through the latter being insured by my liability to have the grant 
forfeited. This opinion was then submitted to the Attorney-General, who em- 
phatically sustained it, thus proving that General Comstock was wrong. The 
result, however, caused me to be delayed several months in receiving the pay- 
ment to which I was entitled in October; and it was not until about the 
middle of February that I received it. 

After suffering the hardship of delay in payment, rejmlting from the in- 
specting officer misrepresenting the law, and awaiting its reversal by the late 
Commission and the Attorney-General, I was put to a further delay in pay- 
ment; because, although this survey, like all others made since Capt. Brown 
was stationed here in December, 1875, was not made under the formal super- 
vision of the inspecting officer, yet it had to go to Detroit for examination and 
approval by him ; and then, after the chart reached there, some informality in 
its certification at the jetties necessitated a further delay, until a duplicate 
could be sent from the mouth of the Mississippi to Detroit ; after which the 
report entitling me to payment was finally sent by the inspecting officer to the 
Secretary of War. 

Within the last week I have fotmd it necessary to provide an additaonal 
20 
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amount of money to carry on these works; and I submitted the terms of a loan 
for two hundred thousand dollars to capitalists in this city, who had preidously 
supplied a portion of the money expended on them. A meeting of these 
gentlemen was called a few days ago, at which the loan was proposed. The 
next morning the Associated Press dispatches contained a synopsis of Geo. 
Oomstock's report of 6th April to you, in which it is stated that the twenty- 
foot channel through the jetties has been reduced from two hundred feet to 
seventy feet in width. The effect of this upon the loan you can readily undei^ 
stand. 

The report just nuide to you, dated 5th April, 1877, gives the result of 
soundings made a month previously; but it gives neither to you nor to the 
public any information as to the present condition of the channel. A subse- 
quent survey or reconnoisance made by Capt. Brown, I am verbally informed 
by him, within the last ten days, shows a twenty-foot channel with a least 
width of three hundred feet ; yet Capt. Brown dare not certify this improve- 
ment to me, because he has no authority or permission from Detroit to do so. 

The delay in getting my first payment prevented me from completing and 
strengthening the sea ends of the jetties to resist the storms of winter; and I 
have been compelled to rebuild a large amount of the work, the destruction of 
which caused the deterioration of channel referred to by Gen. Comstoek* 
Their improved condition has now again enlarged the channel; but before I 
can get the official evidence of it, its certification will be of no value to me. 

Last May, when semi-official misrepresentations were published by Capt. 
Howell respecting the depth of channel we had then secured through the jet^ 
ties, 1 asked the Secretary of War, by telegraph (see my letter, 23d May, 1876), 
to direct Gen. Comstock, who was then on the spot, to measure the depth be^ 
tween the jetties, and certify the same, so that I could correct this misrepresen- 
tation, which was then seriously embarrassing our enterprise by destroying the 
confidence of the public and the faith of capitalists in it. This could have 
been done in three hours; but the request was refused; and nothing but the 
passage of the Cromwell steamers through the jetties, a few days afterwards, 
furnished to the public the evidence that Capt. Howell had ofiicially published 
a deliberate and gross misstatement of the depth of the jetty channel. In con- 
nection with this misstatement, the same officer, at the same time, published 
a statement to the effect that, from his own surveys, he knew that a bar was 
forming one thousand feet in advance of the jetties, and that a shoal had 
made out three hundred and eighty feet from the west jetty towards this bar. 
This statement toaa absolutely untrue. It was designed to impress the public 
with the belief that these works would prove a failure, as the rapid reforma- 
tion of the bar in advance of the jetties, predicted by the chief of engineers, 
was actually progressing; whereas, I knew from my own surveys, and from 
soundings just then made by the United States Coast Survey in front of the 
jetties, that the very reverse of his statement was the fact. An immediate 
official disproof of Capt. Howell's statement regarding the depth of channel 
being denied me (see Mr. Secretary Taft's telegram in my letter of 23d MayX 
I appealed, by telegraph, to the Sui)erintendent of the Coast Survey to instruct 
Mr. Marindin to certify to me the results of the survey he had just made, 
and to make which survey / hcul furnished a steamer. His refusal will be 
found in my letter of 23d May. I was, however, determined to have this 
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official disproof if possible, and therefore requested the Secretary of War to 
obtain it. On the 19th of July, he requested the superintendent to furnish 
the War Department with a comparatiye chart of the soundings made May, 
1875, and May, 1876, in front of the jetties. The verbal declaration after re- 
ceipt of this request, made to me by the superintendent, that he would not 
supply this information even to the War Department, caused me to appeal by 
letter a few days afterwards to Mr. Secretary Morrill, of the ' Treasmry, to 
instruct the superintendent to furnish the chart to me, with an official state- 
ment of the results shown by it. Mr. Morrill, on 26th July, refused this re- 
quest, on the plea that the last survey was "unauthorized and informal;" 
** while provision is made in the said [jettyj act for the lacts and information 
desired through the War Department." 

Being thus foiled in getting the official disproof of this misrepresentation 
of Capt. Howell, I finally appealed to the House of Representatives; and a 
resolution, directing the Secretary of the Treasury to furnish the House the 
specific information asked for by me, was unanimously passed by that body, 
immediately after the Secretary of the Treasury refused to give it to me. In 
pursuance of this resolution, the House and the War Department were sup 
plied 1st August with the information solicited a fortnight previously by the 
Secretary of War; audit proved that, instead of a reformation of the bar, 
sixty-eight thousand four hundred cubic yards of material had actually been 
scoured away, in a space of two thousand one hundred feet square, immedi- 
ately in front of the jetties, in excess of all deposits made on that area. 

I refer to these facts regretfully, and only to show you that when official 
information would be of value to me, or even when absolutely necessary to 
right a gross wrong by a government officer, it has been almost impossible for 
me to get it. Although the fact was shown by two surveys, and the report of 
the Superintendent of the Coast Survey last August, that the predicted bar ad- 
vance had not occurred, but that the water last May was actually deeper im- 
mediately in advance of the jetties than when they were conmienced; and 
although this fact would greatly increase the confidence of the public in the 
permanency of this improvement; and although it constitutes a most interest- 
ing fact in the history of the work, it has not yet elicited the notice of the in- 
specting officer in his reports to you. Every temporary advance in the contour 
curves of the bar, however, observed during the rapid scour between the jet- 
ties previously, was reported by him, but his reports have never alluded to the 
fact that a decided recession of the outer face of the bar has occurred since the 
construction of the jetties. 

I earnestly beg that, in connection with these representations, you will 
kindly consider the fact that we are executing a great national work, almost 
wholly without aid of the government — ^for thus far we have received less than 
one-tenth part of the price to be paid for it— while we have already secured 
much deeper water than ever existed at the mouth of the river before; and 
which now constitutes a safe channel, in no place less than twenty and one-half 
feet deep, at average high tide, from New Orleans to the gulf, where there was 
previously scarcely eight feet in depth. Our works and our good faith surely 
entitle us to such aid as the government can give us without injury to the pub- 
lic interest, and also to such moral support as can be rendered by furnishing 
promptly, in an official form, any certification that may be desired respecting 
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the results accomplished. The law constitutes you the agent of the United 
States to carry into effect the provisions of the act, and your practical knowl- 
edge will certainly plead my excuse for appealing to you most earnestly to 
correct the injustice we are suffering, more especially as it has been continued 
so long after a correction has been solicited. If you will kindly consider that 
this work is not only the largest, in point of cost, which the United States is 
executing, but that it far surpasses, in the importance of its results, all others 
in this country, you will, I am sure, pardon me for trespassing upon your 
time with a letter of this length. 

In conclusion, I respectfully beg: 

1st. That the inspecting officer of these works be located at New Or- 
leans, or at the jetties; and, 

2d. That he be authorized to publish promptly, from time to time, the 
depth and width of channel through South Pass; and, 

8d. That he be directed to furnish me or my principal assistant engineer, 
officially and promptly, such information respecting the changes in the 
channel throughout the pass, the jetties, and the outer slope of the bar, 
and such other results of the works in progress as he and his assLstants 
shall obtain from time to time, by their surveys and observations. 

I have the honor to be, your obedient servant, 

Jas. B. Eaos. 
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APPENDIX Xn. 

(See page 168.) 
LETTER FROM THE SECRETARY OP WAR, 

SUBSOTTIKG A STATEMENT FBOX JaMES B. EaDS ReLATITE TO WORK EXE- 
CUTED AT THE South Pass of the Mississippi Riveb. 



Mat 14, 1878.— Refen»d'to the Select Committee on Transportation Routes to 

the Seaboard, and ordered to be printed. 



War Department, 
Washington City, May 14, 1878 



J 



The Secretary of War has the honor to transmit to the United States Senate 
a copy of a communication from James B. Eads, dated the 7th instant, sub- 
mitting a statement relative to the amount of work executed at the South Pass 
of ihe Mississippi River, and asking that certain specified modifications be 
made in the conditions imposed by the law known as the jetty act, under which 
the works at the South Pass have been prosecuted. 

This communication was referred to Gens. J. G. Barnard and H. G, 
Wright, of the Corps of Engineers, for examination and report, and a copy of 
their report, dated the 13th instant, is herewith transmitted. 

It will be seen that while the Board are of the opinion that the widths of 
channel proposed by the petitioner may be considered as fairly meeting the 
present wants of commerce, they regard the question whether the concessions 
asked for should be granted as peculiarly a question for Congress to decide. 

The views expressed by Gens. Barnard and Wright are concurred in by 

this department. 

Geo, W. McCrart, 

Secretary of War. 
The President, 

United States Senate* 



Washington, D. C, May 7, 1878. 

Sir: — I hare reached a point in the construction of the works authorized 
by the jetty act at which I deem it absolutely necessary to communicate cer- 
tain matters for your consideration. I respectfully submit, therefore, the rea- 
sons which* induce me to ask for such modifications in the times of payment 
set forth in the law as are necessary to relieve me and my associates of the 
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serious financial difficulties with which we are embariaaaed, and to enable us 
to prosecute the work with greater energy. 

The progress of the work has shown that the desire to goard the govern- 
ment against the possibility of bearing any portion of the risk of the jetty sys- 
tem, or of the hazards of construction, has resulted in framing a law which 
imposes on us unnecessarily stringent conditions of payment. In consequeace 
of the very large portion of the work which we have had to execute in order to 
secure the two payments already received, and of the stringency of these con- 
ditions, we And ourselves oppressed with such a burden of debt as to almost 
completely paralyze, for the present, our ability to pash the work with the 
energy necessary to insure the lar^t benefits to the public at the earliest pos- 
sible time. 

The provisions of the law were intended to afiFord a reasonable reimbuise- 
ment of our outlays as fast as the work progressed, after certain specified 
depths of channel should bo secured by permanent works. It was impossible, 
however, to tell with any degree of accuracy how much of the whole work 
would have to be executed before we could be cntitlcj to the first payments un- 
der the law, and while the total cost of the improvement will not exceed the 
original estimates, the proportion of the entire outlay necessarily expended to 
secure the present depth has greatly exceeded our expectations. 

Experience has shown and custom has sanctioned the wisdom of the govern- 
ment paying ninety per cent, of the contract-price for work as it progresses, by 
which those who undertake it may avoid excessive rates of interest and ne^- 
Icss financial burdens, which can result in no benefit to the government. 

The compensation fixed in the law for the work we are executing is to be 
$5,250,000. We have already completed at least eighty per cent, of this en- 
tire work, and have received on it thus far only $1,000,000. If we were com- 
pensated for ninety per cent, of the work done, we would receive $2,826,000 
more than has been paid to us. We do not ask for any such liberality, but re- 
fer to this fact to show the hardships under which we are laboring by the 
terms of the law, and the absolute security with which the government can 
grant the relief we are compelled to ask. 

By the terms of the act, thirty months from its approval were allowed, 
within which to secure a depth of twenty feet, and two feet additional are re- 
quired to be secured each year thereafter. The act was approved March 3, 
1875, and by September 3, 1877, we were required to have a channel of twenty 
feet, and twenty-two feet by September 3, 1878. These depths have been al- 
ready secured, and the stipulated compensation received. We have, therefore, 
by the terms of the law, until September 3, 1870, to secure twenty-four feet, 
and to September 3, 1880, to secure the twenty-six feet channel. The interests 
of the public will of course be promoted by the attainment of these depths at 
an earlier day. 

Under the present terms of payment it will be impossible for us to expend 
upon the work the large additional sums still necessary to secure the maxi- 
mum channel at the earliest possible period, for the reason that the indebted- 
ness already incurred will absorb so much of the next payments as to leave for 
it a totally inadequate provision. 

The sum of $1,250,000 of the stiptdated compensation becomes due and 
payable after certain depths have been maintained for twelve months, and 
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these payments bear interest at the rate of five per cent, per anntun* B7 add- 
ing these deferred payments to the cash payments as the latter are earned, 
the government will save interest on the respective amounts, and will greatly 
relieve us, while an earlier completion of the work will be secured. 

The commission of engineers authorized by Congress in 1874, and which 
reported in favor of applying the jetty system to the South Pass, proposed to 
secure a channel thirty feet in depth, and the permanent maintenance of only 
twenty-five feet, without any specified width. The jetty act requires a per- 
manent depth of thirty feet with a least width of three hundred and fifty feet. 
This great width of thirty feet water will involve a much larger channel than 
was contemplated by the commission as proper for the size of the pass. Such 
great width cannot probably be secured without a central depth of channel 
several feet greater than that recommended by the commission. We do not 
ask to have the depth of thirty feet lessened, but observation conflnns the 
opinion (which I expressed to the committees when the bUl was under consid- 
eration), that the width required was injudicious, and might involve injury to 
the works. 

The payments under the present law are as follows: 

On securing — 

24 feet deep by 250 feet in width.'. . . .$500,000 ; cash in one year $250,000 

26 feet' deep by 300 feet in width 500,000 ; cash in one year 250,000 

28 feet deep by 300 feet in width 500,000 ; cash in one year 250,000 

80 feet deep by 850 feet in width 500,000 ; cash in one year 500,000 

ToUl $2,000,000 Total $1,250,000 

The amendments desired are as follows : 

On securing a channel through the jetties — 

24 feet deep by a least width of 150 feet $750,000 

25 feet deep by a least width of 150 feet 750,000 

20 feet deep by a least width of 150 feet 500,000 

27 feet deep by a least width of 100 feet 875,000 

28 feet deep by a least width of 100 feet 875,000 

29 feet deep by a least width of 100 feet 250,000 

80 feet deep by a least width of 100 feet 250,000 

Total $3,250,000 

Provided, that when each of the above depths and widths has been obtained 
the survey shall also show through the jetties a channel of the following depths 
and widths, viz.: When twenty-four by one hundred and fifty feet shall 
have been obtained, there must also be a channel twenty-two feet deep by a 
width of two hundred feet; when twenty-five by one hundred and fifty feet 
shall have been obtained, there must also be a channel twenty-two feet deep 
by two hundred and fifty feet wide; when twenty-six by one hundred and fifty 
feet shall have been obtained, there must also be a channel twenty-two feet 
deep by three hundred feet wide; when twenty-seven by one hundred feet shall 
have been obtained, there must also be a channel twenty-four feet deep by two 
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hundred feet wide; when twentf-eight by one hundred feet shall have been 
obtained, there must also be a channel twenty-four feet deep by two hundred 
and fifty feet wide ; when twenty-nine by one hundred feet shall hare been ob- 
tained, there must also be a channel twenty-four feet deep by two hundred and 
fifty feet wide; when thirty by one hundred feet shall hare been obtained, 
there must also be a channel twenty-six feet deep by two hundred feet wide. 

By the above arrangement, the first payment of $750,000 will not be made 
until a channel is attained large enough for all practical purposes; and the 
fact that no further payments arc to be made, except as each additional foot in 
depth is gained, insures every effort to maintain and increase the sixs of the 
channel as fully as under the present distribution of payments. 

The act proA-ides that after a channel thirty feet deep and three hundred 
and fifty feet wide is secured, one himdred thousand dollars per annum shall 
be paid for its maintenance during twenty years. This clause should be 
amended to apply to the thirty feet channel above described. The one million 
dollars reserved by the jetty act to be held in the United States Treasury as 
security for the performance of this part of our obligations will remain undis- 
turbed. 

We undertook the construction and maintenance of these works for six 
hundred and ninety-two thousand one hundred and ten dollars less than the 
official estimate of the commission upon whose report the act was framed. 
We also assumed the whole risk of their failure to produce the desired chan- 
nel, notwithstanding the confident and reiterated predictions made by official 
and other experts that they would be unsuccessful. We likewise took aJl the 
risk of their destruction by storms and treacherous foundations— dangers 
which were believed by many to be insurmountable. Besides all this, we were 
not permitted to improve the pass of our choice, with its normal depth of fif- 
teen feet, but were given one only a quarter as large, with a depth of but 
eight feet. In spite of the natural difficulties which were to be surmounted 
during a period of unusual financial prostration, wo have carried this enter- 
prise to a point where its complete success is acknowledged even by its op- 
ponents. We have changed the little pass into a grand channel of commerce, 
through which the largest shipping that visits the port of New Orleans floats 
in safety; while every prediction of failure and of reformation of the bar in 
advance of the jetties is shown by official surveys to have been without foimda- 
tion. 

We ask no increase in the price of the work, nor do we ask to be relieved 
of the obligation to create a pennanent channel thirty feet deep through the 
jetties, and that shall be fully as wide as the size of the pass will justify. We 
ask no legislation to retrieve forfeited privileges or lapsed concessions, nor the 
assumption of any risk of outlay for doubtful benefits. We ask simply that 
a reasonable portion of moneys actually expended may be repaid to relieve 
embarrassments resulting from provisions in the law unusually severe and op- 
pressive, and which cannot now be retained without injuriously reacting upon 
the commercial and industrial interests of the country. We have striven to 
carry through, by private means and individual hazard, the largest and most 
important public work ever undertaken by the government; and have forborne, . 
under many discouragements, to ask relief from the stringent conditions of 
the law until the official reports of the most eminent engineers of the govern- 
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ment have confirmed the pablic faith in our complete success; and now that 

sheer necessity compels ns to do so, we only come after the changing tides of 

commerce attest the substantial benefits already reached, and after the people 

are assured that private enterprise and courage have promptly secured, at 

moderate cost, "an open river mouth ^ for the Mississippi in lieu of the more 

costly and dilatory method proposed of a canal with locks. And with this 

record we ask no payments on the work that will not leave in the hands of the 

government an ample amount of our compensation to insure the entire com- 

pletion of the jetties. 

With great respect, I have the honor to be, your obedient servant, 

Jas. B. Eads. 
Hon« Geobue W. McCrart, 

Secretary of War, Washington, D, C, 

[Indorecment.] 

Wab Depabtmemt, May 8, 1878. 

Respectfully referred to Gens. J. G. Barnard and H. G. Wright, Corps of 

Engineers, for examination and report. 

Geo. W. McCbart, 

'^— Secretary of War, 

WASHiNOTOir, D. C, May 18, 1878. 

Sib : — ^We have the honor to acknowledge the reference to us for examina- 
tion and report of the communication of Mr. James B. Eads, dated the 7th 
instant, submitting a statement relative to the amount of work executed at 
the South. Pass of the Mississippi River, and asking that certain specified 
modifications be made in the conditions imposed by the law known as the jetty 
act, under which the works at the South Pass have been prosecuted, and to 
present our views thereon as follows : 

In his communication Mr. Eads says : 

** We have completed eighty per cent, of the entire work. ♦ • ♦ 

" If we were compensated for ninety per cent, of the work actually done, we 
would receive $2,825,000 more than has been paid to us." 

Referring to the words of the law, we find it stated that 'Hhe intent of 
this act is not simply to secure the wide and deep channel fir«t above named, 
but likewise to provide for the construction of thoroughly substantial and per- 
manent works, by which said channel may be maintained for all time after 
their completion." 

There is in these words quoted from the law not only an unmistakable ex- 
position of its intent, but a clear distinction implie<l between constructions 
which will "simply secure the wide and deep channel, and the construction of 
thoroughly substantial and permanent works," etc. 

The works as they now are have served their purpose to the extent of the 
requirements of the law to this date, but the ultimate requirements of the act 
are thirty feet depth for three hundred and fifty feet width ; whereas only the 
second of the six stages of progress defined by the law has been arrived at : 
that which gives twenty-two feet depth for two hundred feet width. There is 
exhibited, however, a progressive increase of width between the twenty-four feet 
curves to justify, to some extent, the assumption that the actual works are 
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fulfilling their functioQ of creating additional depths ; but we are not of 
opinion, taking the volume and linear extent alone of the works executed as 
measured, that '* eighty per cent, of this entire work has been completed." If 
we make the requirements of the law a measure, we should hardly feel justified 
in accepting the achievement of a channel twenty-two feet deep and two hnndred 
feet wide as 80 per cent, of the achievement ultimately required, viz., thirty feet 
deep and three hundred and fifty wide, even though it could be shown that the 
requisite bottom-scouring in cubic yards for the respective channel dimensioDs 
were in that ratio. 

Or, if wo turn from the question of geometric magnitude of works executed 
to the character of the existing works, we shall find that very much more than 
twenty per cent, of work, estimated by cost, remains to be done to make them, 
in the words of the law, *' substantial and permanent works, by which said 
channel r*ay bo maintained for all time after their completion." 

The commission of officers appointed by direction of the President, Novem- 
ber 2, 1876, in responding to the categorical query *' as to the materials used, 
and the character and permanency with which the jetties are being constructed, 
and as to whether the work is being constructed according to the spirit of the 
act as mentioned in the tenth (13th) section thereof," in reporting affirmatively, 
prefaced this expression of opinion by the statement: 

<' We do not conceive it to be required of Mr. Eads that each stage of the 
progress shall exhibit such * substantial and permanent work ' as the law ulti- 
mately contemplates, but rather that each stage of the work shall show an 
adequacy to create a channel of the depth and width demanded, and at the 
same time such a fair and honest prosecution of the work as shall be, as far as 
it has gone, so much really accomplished toward the construction of works 
which, in the language of the law, may be maintained for all time after their 
completion. 

* * We have already remarked that we deem not only an enlargement of section 
but a large application of stone to be essential to the security of the jetties, 
their sea-ends especially; and we are of the opinion that this enlargement of 
sections at the sea-ends and consolidation throughout by the application of 
stone should be undertaken at once, and a reasonable progress therein be made 
the condition of the second and all future payments." 

Moreover, the undersigned, as a commission to decide certain points upon 
the becoming due (December 15. 1877) of the second payment, in responding to 
the interrogatory, ** Are the jetties and auxiliary works constructed or in pro- 
gress of construction permanent, sufficient, and thoroughly substantial, within 
the meaning of said act of Congress ? " expressed themselves as follows : 

** No part of the jetties are as yet entirely completed, and some portions, 
especially the outer ends, will require extension of width and a large amount 
of stone before they are brought to that permanent and substantial condition 
when completed which the act, in our judgment, reqmres. This additional 
work, we understand, Mr. Eads and associates propose to do from time to time, 
as payments are made to them by the United States. « • » 

** With regard to the sea-ends, however, a much larger application of stone 
will jtill be necessary; but the defect of vertical sea-sides has not yet been 
remedied, nor has the required enlargement of section, to any great extent, 
been mode. Nevertheless those ends have maintained themselves so as to soiEer 
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only from subsidence of the bottom, coroprcssion of the mattresses, and super- 
ficial abrasion by storms. It is understood to be Mr. Eads's intention to 
enlarge and strengthen these sea-ends in accordance with the views above 
expressed. * * ♦ 

** Further observation and longer experience are necessary to a full develop- 
ment of the question involved, Le,, the destruction of the wood of the mat- 
tresses by the teredo; but it is believed that when the lateral slopes of stone 
are fully provided, the penetration of the worm into the interior of the jetties 
in these salt-water exposed parts will be checked, and that, to the extent to 
which they may be impaired, the remedy will be found in the increase of the 
quantity of stone." 

While the commission first referred to conceded that the plan of construc- 
tion devised by the board of 1874, which recommended the jetty system, was 
** in no respect obligatory upon Mr. Eads," that "experience in the work on 
the locality would show the cheapest and best methods," yet it "pointed out 
the fact that while the plans of the board contemplated the jetties to be made 
up of one-third stone and two-thirds fascines, the amount of stone thus far 
used has been very small indeed; barely enough to sink the mattresses." Since 
that date about twenty thousand cubic yards of stone have been applied, mainly 
to the top surface of the jetties, and, as we are informed by Mr. Eads, about 
fourteen thousand cubic yards in addition arc on hand ready for application or 
on the way. The total amount, say, thirty-four thousand cubic yards, is still 
quite insignificant compared with the more than two hundred thousand cubic 
yards required by the plans of the board of 1874. We are by no means taking 
the latter estimate as an absolute standard, for we have conceded that ex- 
perience justifies a considerable decrease of section, and perhaps a diminution 
of quantity of stone in parts of the work. But experience has not as yet had 
time to settle all questions. Stone is the costly element in the construction, 
and, as already remarked, a large amount of this material must yet be applied. 

If we turn now to the works at the head of the passes, we find them 
alluded to by the commission of 1876 as " mostly of a tentative and temporary 
character, which, as their proper positions are determined, should be replaced 
by substantial and permanent structures," etc.; a description which without 
change applies to these works at the present date. 

We by no means depreciate the extent or the value of the works as they 
exist; but we cannot concur in the petitioner's statement to the effect that " wo 
have already completed at least eighty per cent, of this entire work." 

We, as members of the Commission of 1876, and as ourselves constituting 
the Ck>mmission of 1877, have expressed our opinion that the work "is being 
constructed according to the spirit of the act." We believe, moreover, that 
the work is now so far advanced and the success so far pronounced that it is 
for the interest of the government and the country not only to have the con- 
structions carried on, but pushed with the utmost possible vigor to such a 
point at least as shall insure their security and utmost efficiency of action in 
increasing the Capacity of the channel. 

The present law fixes times or periods at which specified depths must be 
attained, as follows: Thirty months are granted for securing twenty feet; but 
the law (fourth section^ says explicitly: "Said Eads and his associates shall, 
after securing twenty feet of water, secure an additional depth of not less than 
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two feet during each sacceeding year thereafter." This clearly makes the date 
of the securing of twenty feet depth the initial time-point from which to com- 
pute the periods for the subsequent increased depths. Thus December 27, 
1876, was this initial date; hence, twenty-two feet was called for by the law 
December 27, 1877, and twenty-four feet deep is demanded December 27, 1878, 
instead of September 3, 1879, as the petitioner states the matter. 

The foregoing are the main points in the petitioner's letter upon which he 
supports his plea for a modification of the terms of the law as regards pay- 
ments. He states these terms, as they affect future payments, in tabular 
form, as follows: 

Third payment on securing 24 

feet depth by 250 feet width, $500,000 ; one year thereafter *|250,000 

Fourth payment on securing 26 

feet depth by 300 feet width, 500,000 ; one year thereafter «250,000 

Fifth payment on securing 28 

feet depth by 300 feet width, 500,000; one year thereafter *250,000 

Sixth payment on securing 30 

feet depth by 350 feet width, 500,000 ; one year thereafter ♦500,000 

Totals $2,000,000 *$1,250,000 

To a full understanding of the matter of payments as now prescribed, we 
add, that the first pa^-ment of $500, 000 on securing twenty feet depth by two hun- 
dred feet width, and the second payment of $500,000 on securing twenty-two 
feet depth by two hundred feet width, became due December 27, 1876, 
and December 15, 1877, respectively, and have been paid; that $1,000,000 
'* deemed as having been earned by said Eads and his associates" when the 
thirty by three hundred and fifty feet channel shall have been obtained (when 
the sixth payment becomes due), is to be retained as *' security " for the future 
maintenance for a term of years of said channel. We jiave thiis the stated 
total of $5,250,000. It must be remembered, however, that the items of the 
last column (marked *), payable each one year after the respective channel- 
dimensions to which they refer have been secured, though bearing interest 
from that date, become due only in case " said depth and width shall have 
been maintained during twelve consecutive months." 

In lieu of the foregoing terms of payment and widths and depths of chan- 
nel prescribed by the law, the petitioner desires that the following be author- 
ized: 

Third. On securing a channel through the jetties 24 feet deep by 
150 feet wide, provided it shall also be 22 feet deep by 200 feet 
wide $750,000 

'Fourth. On securing a channel through the jetties 25 feet deep by 
150 feet wide, provided it shall also be 22 feet deep by 250 feet 
wide 750,000 

Fifth. On securing a channel through the jetties 26 feet deep 
by 150 feet wide, provided it shall also be 22 feet deep by 800 
feet wide 500,000 

Carried forward $2,000,000 
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Brought forward $2, 000, 000 

Sixth. On securing a channel through the jetties 27 feet deep 
by 100 feet wide, provided it shall also be 24 feet deep by 200 
feet wide 875, 000 

Seventh. On securing a channel through the jetties 28 feet deep 
by 100 feet wide, provided it shall also be 24 feet deep by 260 
feet wide 876,000 

Eighth. On securing a channel through the jetties 29 feet deep 
by 100 feet wide, provided it shall also be 24 feet deep by 260 
feet wide 260,000 

Ninth. On securing a channel thrpugh the jetties 80 feet deep 
by 100 feet wide, provided it shall also be 20 feet deep by 200 
feet wide 260,000 

Total $8,260,000 

« 

Moreover, the act provides that when the thirty by three hundred and fifty 
feet channel is secured, $100,000 per annum shall be paid, under certain speci- 
fied conditions, for its maintenance during twenty years. It is asked that this 
clause be amended so as to apply to the (as desired) modified thirty feet chan- 
nel; the $1,000,000 to be reserved as security for this maintenance being still 
retained under unchanged conditions. 

On the above, and the arguments presented in support thereof, we now 
make the following comments : 

The petitioner is quite right in saying that — 

The commission of engineers authorized by Congress in 1874, and whi6h 
reported in favor of applying the jetty system to the South Pass, proposed to 
secure a channel thirty feet in depth, and the permanent maintenance of only 
twenty-five feet, without any specified width. 

In fact that commission (or '^ board,'' as styled by the organic law and or- 
der) states : 

The depth of thirty feet has been chosen, in order that some time may 
elapse before the bar which will form at the sea-end of the jetties can have 
less than twenty-five feet at mean low water upon it, that being the minimum 
depth which it is desired to maintain. 

In other words, that board aimed at simply maintaining, under all contin- 
gencies, a navigable depth (of unspecified width) at mean low water of twenty- 
five feet, and to this end it aimed at securing, in the first instance, thirty feet 
depth, in order that for a long time thereafter, without extension of jetties, 
there should be not less than twenty-five feet at mean low water. This depth, 
since the law makes mean high water instead of low water the plane of refer- 
ence, corresponds nearly to twenty-six feet depth under the law. It only dif- 
fers, therefore, from the conditions of the petitioner's (desired) fifth payment 
by the latter specifying a width of one hundred and fifty feet. It only differs 
from the desired ninth (and last) payment in the latter specifying a width of 
two hundred feet for a depth of twenty-six feet, and a central depth of thirty 
feet for a width of one hundred feet. The petitioner states: 

'* The jetty act requires a permaneiit depth of thirty feet, with aleast width 
of three hundred and fifty feet. This great width of thirty feet water will in- 
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volve a mnch larger channel than was contemplated by the commission as 
proper for the size of the pass. Such width cannot probably be secured witii* 
out a central depth of channel several feet greater than that recommended by 
the commission." 

He states also that he represented repeatedly to the committee, when the 
bill was under consideration, that the width required was injudicious, and 
might involve injury to the work. We remark that in the pass itself there is 
found, for the greater portion of its length, a greater width of tfairiy feet 
depth than three hundred and fifty feet. We have no personal knowledge of 
the views of the committee in insisting on the above width. They might have 
believed it important to have a channel width over the bar fully equal to that 
in the pass itself. 

After these quotations and remarks, we proceed to state our views as 
follows : 

The depths and widths specified, as desired by the petitioner, will fulfill 
measurably the needs of commerce. Wc find the depth prescribed for his 
(desired) fifth payment to be about equal to what the Board of 1874 aimed at 
permanently maintaining, while the thirty feet depth with one hundred feet 
width of the ninth and ultimate payment would enable the greatest draught 
ocean-going vessel to enter the pass. A draught of twenty-three feet (and it 
must be borne in mind that at the mouths of the Mississippi nearly all the 
depth on the bar can be realized in actual draught) will include probably 
eighty-five per cent, of the sea-going vessels of the world; while over the bar 
of New York Harbor twenty-six feet is about the maximum for regular traffic, 
and twenty-eight feet (and a small fraction) the maximum ever carried over 
(the case of a war vessel, the Spanish Numancia we believe). 

The Board of 1874, to which, as the agent expressly constituted to investi- 
gate the whole question, and the authority which recommended and planned 
jetties for the South Pass, states in reference to its choice of passes, "The 
greater width (of the Southwest Pass) is more favorable to navigation, but in 
our opinion the South Pass, when improved, will be adequate to the present 
and prospective wants of commerce." 

The petitioner, we think, has no good ground for the complaint that he 
was not permitted to improve the pass of his choice. The difficulties, we deem, 
would have been far greater there ; at any rate. Congress was fully justified in 
legislating for the much less costly improvement for a navigation deemed fully 
adequate. 

We find that under the desired modification to get the fifth payment, the 
contractor must have secured a navigation capacity probably equal to that 
contemplated for permanent maintenance by the Board of 1874, while he will 
at this stage of progress be entitled to but $3,(X)0,000 of the (5,250,000 of his 
ultimate total. As the law now stands, he would be entitled to |2,250,000, in- 
cluding the sum of $250,000 for keeping open the twenty-four feet channel for 
twelve consecutive months. 

We are of the opinion, as before stated, that the widths of channel pro- 
posed by the petitioner may be considered as fairly meeting the present wants 
of commerce, but the widths proposed by the law as it now stands are obvi- 
ously desirable; and the question whether the large concession asked for in 
those widths should be granted, and the compensation for the depths between 
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twenty-four and twenty-eight feet increased at the expense of the deeper ones, 
seema to be one on which we can hardly be considered the proper exponents. 
Respectfully submitted, 

J. 6. Barnard, 
CoU of Engineers^ and Brevet Maj.-Oen, 

H. G. Wright, 
lAeut.'CoL of Engineers, and Brevet Maj.-Oen. 
H(m. George W. McCrary, 

Secretary of War, Washington, 2>. (7. 



APPENDIX XIIL 

(See page 171.) 

LETTER OP GEN. A. A. HUMPHREYS, CHIEF OF ENGINEERS^ 

U. S. A. 

WASHKfOTON, D. C, May 1, 1878. 

To the Hon. E. W. Robertson, 
Chairman Commitiee on Levees and Improvement of the Mississippi lUver, 

House of RepresentcUives : 

Dear Sib :— A bill has been introduced in Congress for the appointment of 
a commission of five engineers to survey the Mississippi River from St. Louis 
to the Gulf of Mexico ; prepare plans for the improvement of its navigation 
and protection of the alluvial region against overflow, and carry on the works 
for these objects as moneys are appropriated by Congress for them. Provision 
is made for four of these engineers to be taken from the Corps of Engineers, 
the fifth to be appointed from civil life, and it is mdicatcd, though not ex- 
pressly stated, that the engineer from civil life is to be the president of the 
commission and is to control its decisions, and no project, plan, or estimate of 
cost is even to be submitted to the Secretary of War or President of the 
United States unless approved by the president of the commission. Such 
power as this has never been conferred upon any presiding officer of a board, 
commission, or court. This project of a commission of survey and construction 
is brought forward, notwithstanding that a detailed sun'ey under the En- 
gineer Department is already in progress with a view to low water improve- 
ment, and to protection against floods, carried on in accordance with the 
recommendation of the commission organized by act of Congress of June 22, 
1874, to de\ise a plan of protection against overflow, and with the general 
project for the improvement of the low water navigation of the Missis- 
sippi below Cairo, which was submitted by Major Suter of the Engineers, after 
the reconnoissance made by him of the bars and obstructions to navigation in 
that section of the river, under appropriations for surveys for routes of cheap 
transportation to the seaboard. 

It is generally understood that the peculiar features of this bill have their 
origin, first, in the scheme recently proposed by Mr. Eads to deepen the low 
water channel of the Mississippi River to twenty feet, claiming that by thus 
improving the low water navigation of the river, its surface will be lowered in 
floods to the level of the natural banks, and that in this way levees will be 

320 
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dispensed with; and second, in the statements made in the public press that 
Mr. Eads has succeeded in the permanent improvement of the South Pass of 
the Mississippi River by jetties, while the Engineer Department had opposed 
the use of jetties for that purpose, and maintained that it was not practicable 
to improve the pass by them. 

It may be well to examine into these grounds of action. 

I^irsi, as the views of the Engineer Department upon the application of 
jetties to the improvement of the mouth of the Mississippi River. They are 
to be found in reports to the Engineer Department, as far back as 1852, and 
in various official documents readily accessible to the public, notably in the 
Physics and Hydraulics of the Mississippi River, pages 442 to 456, where the 
manner of delta bar-formation is described in connection with an accoimt of 
measurements and experiments made at the mouth of the Mississippi, and 
where it is demonstrated that by the use of jetties the channels at the mouths 
of the river may be deepened to the full depth of the pass to which they are 
applied. 

This subject is further treated in still more detail in Ex. Doc. 220, House 
of Representatives, Forty-third Congress, first session, and an estimate of the 
first cost of applying jetties to deepen the Southwest Pass to twenty-eight 
feet is given, as well as the first cost of the same for the South Pass, the cost 
of permanent works for the former being $7,000,000, and for the latter less 
than $5,000,000. For less permanent works the cost in each case, it is 
stated, would be one-half the sums named. 

The first cost of these works was not the objection to this method of im- 
provement ; but the cost of maintaining the channel depths permanently with- 
out fluctuation, which could only be certainly effected by the extension of the 
jetties constantly in the deep water of the sea, formed the objection to their 
use, and induced a preference for a canal ; though the first cost of a canal 
would materially exceed the first cost of the jetties at either pass, yet the cost 
of its maintenance would be small, and there would be no variation in the 
depth at either the river or sea end of the canal. 

During the session of Congress that this subject was discussed, bill after 
bill was introduced into Congress proposing to pay Mr. Eads $10,000,000 for 
deepening any pass he might select to twenty-eight or thirty feet at flood tide. 
These bills were referred to the Engineer Department for its views, and were 
returned with their defects pointed out, showing that they gave no security to 
the United States for the permanent maintenance of the deep water desired. 
This class t>f bills was advocated on the ground that the jetties once built the 
channel would be deepened, without the assistance of dredging, even, and that 
the earthy material borne along by the river would be taken so far seaward by 
the increased velocity of the current produced by the jetties that no bar would 
be formed in front of the jetties, and no extension of the jetties seaward would 
be needed. 

It was pointed out by the Chief of Engineers that if it were so, then 
$7,000,000 for the Southwest Pass and not exceeding $5,000,000 for the South 
Pass, would be the greatest sums that should be paid for the work, and not 
$10,000,000. None of these bills were enacted into law. 

At the succeeding session of Congress a Board of Engineers, organized un- 
der an act of Congress, and composed of three officers of the Corps of En- 
21 
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gineers, one assistant United States OoBst Snrvey, and three cMl engineen, 
recommended the application of jetties to the South Pass as less oostiy than 
the building and maintenance of a canal. The application of jetties to the 
S )uthwest Pass they reported would be more costly than the canal. Under 
this recommendation a contract with Mr. Eads was entered into by act of 
Congress of March 8, 1875, the total sum to be paid him for obtaining throfogfa 
the South Pass a channel depth of thirty feet at mean flood tide being 
$5,250,000 ; and for maintaining it twenty years the sum of $100,000 annually 
—one million to be retained as security. The works of construction were 
begun late in the year 1875, at which time the depth on the crest of the bar 
of the South Pass at low tide was about eight feet; at high tide about nine feet. 

The riyer began to rise about the first of January, 1876, and reached its 
highest point that year at Kew Orleans in the early part of May, when the 
CarroUton gauge read 12.7 feet, the average flood reading of the rirer at that 
point for 1870 being twelve feet. 

The usual flood reading of the river at Carrollton is above fifteen feet. 
The Jump and Cubitt's Gap crevasse below New Orleans, but above the head of 
the passes, discharged a large volume of water into the gulf, so that the maxi- 
mum discharge into the sea through the passes that year did not largely exceed 
the volume of the river when half way between low and high water stages. 

The river at New Orleans went down in August, 1876, fluctuating some- 
what until November, when it reached the extreme low stage, remaining in 
that condition until the latter part of January, 1877, when a brief rise took 
place which subsided in February, the river being low until the latter part of 
March, when the flood rise began, its greatest height, attained in May and 
June, being eleven feet on the Carrollton gauge. The discharge through Co- 
bitt's Q-ap and the Jump at the high-water stage was about the same as the 
preceding year, and again we have, during the high-water period of 1877, a 
volume of discharge into the sea through the passes not largely exceeding one- 
half the flood volume of the river. The river began to fall in July, and reached 
the low-water stage by the last of August 

It is to be borne in mind that it is an established fact, ascertained by re- 
peated examination, which no person aocustomed to the investigation of 
physical phenoi;nena can or does question, that when the Mississippi River is 
in the flood condition, and the rising river gets above nine feet on the Carroll- 
ton gauge, there is a broad, thick sheet of earthy matter moving along the 
bottom of the passes, which is carried over the bar crests and dumped on the 
outer slope of the bars. This process continues during the flood stage, and 
constitutes the bar growth. During the low stage of the river the fresh water 
of the river does not touch the bottom of the passes, nor of the river for some 
distance above the head of the passes, the lower part of the channel being occu- 
pied by salt water, whose chief movements are independent of the fresh-water 
current. At this low-water period there is an accumulation of soft earthy mat- 
ter on the bed, and the bar growth does not go on. On the contrary, the waves 
of the gulf and its salt-water currents modify the new bar growth of the pre- 
vious flood stage, the crest usuaUy receding, and the depth on it increasing. 

It will be perceived from this statement, and that which precedes it, con- 
cerning the highest reading of the gauge at Carrollton, and the volume of 
discharge into the sea through the passes, that during the high-water stage of 
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the Itfississippi in 1876 and 1877 there was comparatively little bar growth at 
the moathB of the passes in those years. 

Before the oonstmction of the jetties, the annual extension into the sea of 
the bar of the South Pass did not exceed one hundred feet a year. 

The construction of the jetties at the South Pass was begun in the fall of 
1875. The report and map of Gen. Comstock (the inspecting officer), of the 
9th June, 1876, show that its bar had extended seaward four or fiTe hundred 
feet (soundings early in May), the depth on the bar growth being between 
twelve and fifteen feet flood tide, and its outer line or crest resting in water 
that was about forty feet deep in November, 1875. 

The next report of Gen. Comstock, September 20, 1876 (soundings between 
last of July and first half of August), shows the bar growth in about the same 
position, the average depth on it being from eighteen to twenty feet flood tide. 

The next report of Gen. Comstock, December 6, 1876, shows the condition 
of the work in November, 1876. The depth on the bar growth had increased 
about two feet. 

The next report of Gen. Comstock, April 6, 1877, shows the condition of 
the work March 16, 1877.* The depth on the east side of the bar had increased. 

By the next report, that of Capt. Brown, August 1, 1877, showing the con- 
dition of the work July 24, 1877, we find the total extension of the bar up to 
that date to have been six hundred feet, the depth on the greater part of the 
bar varying from fifteen to twenty feet fiood tide; on the inner eastern side 
the depth being about twenty-one feet.* 

The next report of Capt. Brown, December 28, 1877, was made after a 
powerful, newly-constructed dredge had been working on the bar seaward of 
the jetties for a month, by which means the depth on the bar had been in- 
creased, and a channel twenty-two feet deep at flood tide and two hundred feet 
wide had been secured.* This dredge was designed to work on the newly- 
grown bar seaward of the jetties, where, from exposure to the sea, the ordinary 
dredge cannot be used to advantage. 

The river at New Orleans began to rise about the 1st January, 1878, and 
during February and March was in condition to cause some bar growth, the 
Carrollton gauge reading between nine and ten in February, and between ten 
and eleven in March. Accordingly, we find Capt. Brown reporting on the 4th 
and 8th March that the channel of twenty-two feet depth at flood-tide was but 
one hundred and ten feet wide for a portion of its length '' over the bar's crest '' 
(through the new bar seaward of the jetties), and on the 8d April reporting 
that the least width of this channel (on this bar-growth) *' between South Pass 
jetties "and ''deeper water in the Gulf of Mexico" was seventy feet. This 
decrease of the channel width had taken place notwithstanding that the 
dredging on the bar growth had been going on with the new dredge designed 
for sea dredg^g. Capt. Brown's report of the 8d April also states: '' At the 
head of passes a least depth of twenty-one feet at average flood-tide was found 
on the 18th of March." 

It will be noticed that Mr. Eads obtained the channel two hundred feet 
wide and twenty feet deep December 27, 1876; that is, when the river had been 
in the low-water stage for several months. The channel two hundred feet 



* See the map« accompanying these and prertona reports. 
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wide and twenty-two feet deep was obtained December 17, 1877, at which time 
also the river had been in the low-water stage for several months. In fact, 
these depths were obtained at the end of the low- water stage of the river. 

It may be needless to recur again to the results of careful investigation at 
the mouth of the Mississippi River, one of which is that during the low-water 
stage of the river there is no bar growth. 

Notwithstanding the discharge of the river through the passes in the flood 
stages of 1876 and 1877 was so much reduced by^ crevasses that comparatively 
little bar-forming process at their mouths went on in those years, yet the faeii 
exhibited by the reports of the officers inspecting the South Pass show that the 
views expressed by many engineer officers, the Chief of Engineers among them, 
that a new bar would form at the sea end of the jetties^ and thai it woutd ear- 
iend into the sea mare rapidly than the old bar, are correct even during the 
changes going on under the scouring power of the jetties, aided by dredging be- 
tween and seaward of them; and it is also evident that the only method of per- 
manentl'j maintaining a deep cTiannel to the sea is to constantly extend the 
jetties into the sea in advance of the bar, II is evident that this has not been 
done in the present ease, and undoubtedly because of the great difficulty and 
expense of extending the jetties into the deep water of the sea. It was precisely 
this objection to the jetty system which the Chief of Engineers and other 
engineer officers made. This new bar growth beyond the jetties has been formed 
under the action of the jetties. To make a channel through it, and to endeavor 
to maintain the channel, dredging has been resorted to, precisely as was done 
on the Southwest Pass bar, a process which it teas designed, by Congress to 
dispense tpith in entering into a contract for deepening the South Pass chcmnd 
by the construction of jetties and auxiliary toorks, for thai contract declares its 
intent to be ^* not simply to secure the wide and deep channel first above named, 
but likewise to provide for the construction of thoroughly substantial and per- 
manent toorks by which said channel may be maintained for aU time after 
their completion," ^ 

The FOREGOINO historical SUMHART SUFFiaENTLT PROVES THAT THE RE- 
SULTS ACTUALLY ATTAINED AT THE SoUTH pASS DISPROVE THE VIEWS AD- 
VANCED BY Mr. Eads and confirm those of THE Engineer Department. 
Hence any claim that he should be intrusted with the control of the 
Mississippi River, in so far as it rests upon the results thus fab 
achieved by hoc, has no proper basis. * « « 

Very respectfully, 

Yoor obedient servant, 

A. A. HUMPHBETB. 



APPENDIX XIV. 

(See page 172.) 

EEVIEW BY JAS. B. EADS 

OF THE LETTER OF 

Gen. a. a. HUMPHREYS, 

Chief of U. 8. Engineers, May 1, 1878, 

TO 

Hon. E. W. ROBERTSON, 

Chairman House Committee on Levees and Improvement of the Mississijppi, 

National Hotel, > 

WABHnroTON, D. C, Jtme 1, 1878. ) 
To the Hon. E. W. Bobertsoit, 

Chairman Committee on Levees and Improvement of the Mississippi River, 

House of B^presentatives : 

Dear Sir : — I have just read with astonishment a letter addressed to you, 
dated Washington, D. C., May 1, 1878, and signed by A. A. Humphreys. As 
the writer holds the office of Chief of Engineers, U. S. A., ho is in a position 
to have at hand reliable official facts which emphatically refute many of the 
statements contained in his letter respecting the jetties at the South Pass. 
The letter seems ostensibly intended as a protest against the improvement of 
the Mississippi River being in any wise intrusted to me. He assumes that 
the bill providing for a commission of five engineers to prepare plans for the 
improvement of the river is designed to place its whole control in my hands, 
whereas the only bill reported from your Committee to the House six weeks 
ago, provides that three of the five engineers shall be taken from the army, and 
that one of these three shall be president of the commission. So far from my 
expecting to have the presidency of it, the bill prevents the possibility of such 
a thing. Nor have I ever expressed to a single member of the Senate or House 
a wish to have its provisions altered, nor have I authorized or requested any 
one to secure the presidency of the commission for me. 

I shall reserve the discussion of the views entertained by General Hum- 
phreys and myself, respecting the improvement of the river, until a more con- 
venient season. It is sufficient to say here that they are totally different. I 
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cannot, however, permit some of the statements In his letter respecting the 
jetties to go unchallenged. 

Oeneral Humphreys sajs the yiews of the Engineer Department are to be 
found in its reports as far back as 1852 ; ** notably in the Physics and Hydrau- 
lics of the Mississippi River, pages 442 to 456, * • * where it is demon- 
strated that, by the use of jetties, the channels at the mouths of the river may 
be deepened to the full depth of the pass to which they are applied." 

It is encouraging to see that General Humphreys desires to be recognized 
as one of the earliest to suggest jetties for the improvement of the moutlLof the 
Mississippi ; and, as the South Pass has a depth through it of thirty feet, this 
testimony will probably remove from the minds of those who consider him an 
authority upon the jetty question all doubt as to the ability of the jetties to 
produce the maximum depth I have undertaken to secure. 

General Humphreys, in his letter, refers to the earlier reports on the jetties 
by General Comstock, to prove that the bar had advanced four or five hundred 
feet in May, 1876. The answer to this absurdity will be found in a compara- 
tive chart of surveys of the outer crest of the bar, made by the United States 
Coast Survey, in May, 1875, before the jetties were begun, and in May, 1876^ 
accompanied with a statement from the Superintendent of the Coast Survey, 
Hon. C. P. Patterson. They were furnished, in compliance with a resolution of 
the House of Representatives, and duplicates were at the same time, August 1, 
1876, sent to the War Department. Reference to them will show that, instead 
of there being an advance of the bar, there had been excavated by the current 
from a space two thousand one hundred feet square in front of the jetties, 
sixty-eight thousand four hundred cubic yards of material in excess of deposits 
made in that area during the year. 

General Humphreys says : 

*'By the next report of Captain Brown, August 1, 1877, showing the con- 
dition of the work July 24, 1877, we find the total extension of the bar up to 
that date to have been six hundred feet. ' The depth on the greater part of the 
bar varying from fifteen to twenty feet flood tide ; on the inner eastern side 
the depth being about twenty-one feet." A foot-note says, *'See the maps 
accompanying these and previous reports." 

The report of Captain Brown, August 1, 1877, shows no such extension, 
nor do any of his maps. On the contrary, he says on page 26 : 

*' On sheet No. 4 will be found the results of a survey on June 20 to June 
22, 1877, of a mile or more beyond the ends of the jetties, and for a consider- 
able space on either side. A comparison of this chart with that of the sur- 
vey of June 20 to 24, 1876, reveals the following regarding various curves of 
equal depth : Averaging, the twenty-feet curve has receded about two hun- 
dred feet, the thirty-feet curve about three hundred feet ; the forty-feet curve 
has remained nearly stationary on the whole." »**»♦♦» 

The curves referred to indicate the form or contour of the outer slope of 
the bar between the depths of twenty and forty feet. 

By reference to Captain Brown's chart, No. 4, it will be seen that an area 
of about one square mile in front of the jetties is embraced in this survey, and 
this has been subdivided by him on the chart into twenty-one sections, the 
whole forming a fan-shaped area in front of the jetties. A portion of this 
area— sections No. 1, 7, 18, and 21 — ^lay to the! right and left of the end of 
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the jetties, and out of the track of the rirer's discharge. Referring to this chart. 
Captain Brown, on page 28, says : 

''Taking into account all the divisions, except 1, 7, 13, and 21, we find 
that the scour in the year was one million one hundred and forty-five thousand 
nine hundred and seventy-six cubic yards, equivalent to a scour of 1.8109 feet, 
or one foot and three and seven-tenths inches, over this latter area." 

By a glance at the table on page 30 of the report, it will be seen that sec- 
tion 17, containing about thirty-eight acres, had an average depth of 29.28 feet 
in 1876, and in 1877 this depth had inci-eased almost four feet, viz., to 83.25 
feet. 

It is thus shown that General Humphreys' statement is not only directly 
refuted by Captain Brown's report, to which he refers, but that the bar, during 
the twelve months, had actually receded two hundred or three hundred feet ; 
that the bottom for a mile in advance of the jetties had deepened one foot and 
three-tenths, and that the portion immediately in front of the jetties, thirty- 
eight acres in extent, and precisely where General Humphreys predicted the 
reformation of the bar would occur, had actually deepened in one year nearly 
four feet 

General Humphreys says : 

''The next report of Captain Brown, December 23, 1877, was made after 
a powerful newly-constructed dredge had been working on the bar seaward of 
the jetties for a month, by which means the depth on the bar had been in- 
crowed, and a channel twenty-two feet deep at flood tide and two hundred feet 
wide had been secured." 

On page 17 of this report Captain Brown says : 

" When the new dredge began its experimental work, the interruption to 
the twenty-two-feet channel, i.e., from twenty-two feet inside on the bar to 
twenty- two feet outside, was fifty feet only." 

On page 19, he says : 

"In obtaining the channel twenty-two feet deep for a width of two hun- 
dred feet, the dredge Bayhy has worked about twenty days, of ten hours 
each." 

Soon after the channel referred to was obtained, entitling me to the seccaid 
payment of $500,000, the Secretary of War directed a Commission of Engineers, 
composed of Gens. Barnard and Wright, United States Engineers, to visit the 
works, and among other subjects they were required to report upon the follow- 
ing interrogatory, viz. : 

" Have such depth and width of channel been obtained by the action of 
such jetties and auxiliary works as are contemplated by the terms of the act of 
Congress aforesaid ? " 

The report of this commission will be found in Ex. Doc. 37, Forty-fifth 
Congress, Second Session, House of Representatives. 

In answering this interrogatory the commission says, on page 5: 

" If we look at the actual facts presented by the prosecution of this work, 
we find that where two and a half years ago there was a bar at the mouth of 
the South Pass of over two miles in extent, measured from twenty-two feet 
water inside to the same depth outside, over about half a mile of which there 
was but eight feet of water, *a wide and deep channel' of twenty-two feet 
depth now exists, and a result inferior in physical magnitude, but no less in im- 
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portanoe, at the head of the passes has been obtained. And these results aie 
80 exclusively due to the jetties and auxiliary works, that the auxiliary aid of 
* appliances,' if in such we include dredging machines, is utterly insignificant, 
consisting mainly, indeed, in a slight widening at two points, and widening- 
and deepening at a third." 

Qten. Humphreys says, in italics : 

'* Yel the facts exhibited by the reports of the officers inspecting the South 
Pass show th^ the views expressed by many engineer offieers, the Chief of En- 
gineers among them, that a new bar would form at the sea'-end of the jetties^ 
and that it would extend into the sea more rapidly than the old bar, are correct^ 
even during the changes going on wider the scouring power of the jetties, aided 
by dredging between and seaward of themj" 

Qen. Uumphreys predicted (see page 677, last edition Physics and Hydrau- 
lics) that the bar, under the action of jetties, would advance six hundred and 
seventy feet annually. Instead of this bar advance, asf)redicted, there is shown 
to have been no advance at all, but an actual recession. He, however, pro- 
ceeds to say : 

'^ And it is also evidetU that the only method of permanently maintaining a 
deep cluinnel to the sea is to constantly extend the Jetties into the sea in adtxmce 
of the bar, ♦ » « ♦ ♦ j^f was precisely this objection to the jetty system 
which the Chief of Engineers and other engineer officers made,^* 
Ij Capt. Brown, on page 26 of his seventh report, August 1, 1877, says : 

" It must bo noted in regard to the recession of the twenty-feet and thirty- 
feet curves that the present end of the east jetty is three hundred and thirty 
feet north of what I have always called the old end of the east jetty, and the 
present end of the west jetty is two hundred and sixty-three feet northerly of 
the point formerly considered to be the end of the west jetty." 

The meaning of this is that, instead of having to advance the jetties six 
hundred and seventy feet every year, as predicted, at a cost of $670,000 (see 
page 677, last edi:;ion Physics and Hydraulics), they are actually more than 
two hundred feet shorter to-day than they were originally intended to be. The 
deepening has been so marked at the sea-ends of the jetties, where the predicted 
bar growth was to occur, that I have not found it necessary to complete them as 
far out as they were located and partly built two years ago. 

This notable difference between his declarations and the official reports I 
have quoted, proves that on the subject of the jetties Gtm. Humphreys is not 
a trustworthy authority. 

Gen. Humphreys says : 

** To nake a channel through it [the 'bar growth,' as he calls it], and to 
endeavor to maintain the channel, dredging ?ms been resorted to precisely as 
was done on the Southwest Pass bar, a process which it was designed by Con-^ 
gress to dispense with in entering into a coiUraM for deepening the South Pass 
channel by the construction of jetties and auxiliary toorksJ" 

The commission, from whose report I have before quoted with reference to 
dredging, states on page 4 : 

"If, however, we refer to authoritative statements of the methods of apply- 
ing that principle, we find it stated in the Physics and Hydraulics [page 4S9, 
reprint], in treating of the * plan of jetties,' that * the eixwive action should be 
aided at firct by dragging and scraping the hard portion of the bar.' " 
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Having himself pointed oat in the Physics and Hydianlics the iroportanoe 
of *' dragging and scraping " as an anxifiaiy of the jettj system, his objection 
to my nse of a dredge at the South Pass is without force. But that it was 
clearly my right to hasten the development of the channel by dredging is 
shown by the ccmimissioa to whom this question was referred. It says, page 
4, after referring to an item of $350,000 estimated for dredging by the previous 
Commission of 1874, in connection with the jetties : 

" We conceive, therefore, that the true intent of the proviso does not pro- 
hibit the auxiliary aid of dredging; that its spirit is as above defined, and that, 
indeed, in the authorizing of the employment of such boats, rafts, and appli- 
ances as he may in the ' prosecution of said works deem necessary,' allows 
dredging, and should not prohibit pa3^ent for channel widths and depths 
which the jetties and auxiliary works have to all intents and purposes really 
created, and to which dredging has been slightly auxiliary." 

Of the cost of the jetties, Gen. Humphreys says in his letter : 

** This subject is further treated in still more detail in Ex. Doc. 220, House 
of Representatives, Forty-third Congress, first session, and an estimate of the 
first cost of applying jetties to deepen the Southwest Pass to twenty-eight feet 
is given, as well as the first cost of the same for the South Pass ; the cost of 
permanent works for the former being $7,000,000, and for the latter less than 
$5,000,000. For less permanent worics the costs in each case, it is stated, 
would be one-half the sums named.** 

Gen. Humphreys evidently intends to create the impression that he showed 
to Congress in 1874 that the jetties could be built for less than the price to be 
paid to me. 

In Appendix M, page 677, ** Physics and Hydraulics," last edition, the cost 
of applying the jetty system to the Southwest Pass is stated as $23,000,000, and 
the cost of applying it to South Pass, after adding $670,000 per annum for ex- 
tension, and $100,000 per annum for dredging, is thus expressed : 

"The total cost to the government of securing permanently a depth of 
twenty-seven feet at low water by this pass will then be about $17,000,000." 

Thus, to defeat the jetty bill in 1874, and secure the construction of the 
Fort St. Philip canal, the cost of which is stated on the same page to be but 
$13,000,000, the official assurance was given that the jetties at South Pass 
would cost $17,000,000 ; and now the same eminent authority who made that 
statement, wishing to depreciate the value of my works, leads you to believe 
that he only estimated the cost of jetties in 1874 at less than $5,000,000. 

I have shown conclusively, from official reports on the jetties, that there has 
been no advance of the bar; that it has not been necessary to extend the jetties, 
and that there has been no shoaling in front of them. These three facts are 
precisely the opposite of the results predicted by Gen. Humphreys. It is evident 
from these extracts, that the conviction which Gen. Humphreys entertained in 
1874, that the jetty system, if applied to the Mississippi River, would prove a 
failure, has become so fixed in his mind that he is unable to realize the em- 
phatic official declarations of the officers of his own corps, which testify to 
their complete success. 

The act of Congress of March 8, 1875, provided : 

'' Said Eads shall be untrammeled in the exercise of his judgment and skill 
in the location, design, and construction of said jetties and auxiliary works." 



330 THE MTBaTBgTPPI JETTIES. 

This meant that, having undertaken an important work at the risk of my- 
self and associates, I should have no hostile interference on the part of the 
government so long as I should faithfully cany on the work. In contempt of 
this provision of the law, the Chief of Engineers, U. S. A., in the summer of 
1875, when I had just begun the jetties, set himself assiduously at work to im- 
peach my judgment and skill, and to show that the enterprise would be a 
failure. Not only was his time given to this effort to defeat the purpose of Con- 
gress, but the public money was used to print his *' memorandums" against 
the South Pass jetties. These were issued in pamphlet form for circulation, 
to lessen the public confidence in my undertaking. They were then put in his 
annual report for 1875 ; and in 1876 they were reproduced with added matter 
in the last edition of the ** Physics and Hydraulics of the Mississippi." 

This was not only an injury to me, but was a flagrant disrespect to Con- 
gress, whose act had provided that I should be free from such interference. 

The fact that Congress, in passing the jetty act, had disregarded the un- 
sound views of General Humphreys, would fairly excuse his loss of temper, 
but oould not justify this reproduction at the public cost of his repudiated 
theories. 

Although the jetty act was purposely framed to exclude General Hum- 
phreys from all connection with the work (because of his hostility to itX by 
providing that the inspecting officer should be detailed to report to the Secre- 
tary of War, General Humphreys gave the officer his instructions, and the 
reports were made to him during the first year, when his interference and hos- 
tility became so pronounced that I appealed successfully to the Secretary of 
War, in an open letter, May 23, 1876, to have him absolutely excluded from 
any further connection with the work, and to have the inspecting officer re- 
port directly to the Secretary of War, as the law provided. And now, on the 
very day when a measure to secure the more vigorous prosecution of the work 
is reported to the Senate from the appropriate committee. General Humphreys 
presents the letter I am reviewing, evidently with the intent to defeat this 
measure ; and as a pretext for presenting it, asserts that a bill has been intro- 
duced in Congress to give me the control of the further improvement of the 
Mississippi River, when he must have known, or could easily have ascertained, 
that no such bill has been reported by your committee, or any other. 

And, in absolute defiance of the plainest official evidence to the oontrazy. 
Gen. Humphreys makes the astonishing statement that **t?ie rwuUs actuaUy 
attained cU the South Pass disprove the views of Mr. Eade and eofifirm those 
of the Engineer Department ;** while the safety and ease with which the 
heaviest draught ships already use the jetty channel, and the immense benefits 
resulting to commerce, should convince even him of the wisdom of the gov- 
ernment in rejecting the advice of the Chief of Engineers when decidmg on 
the problem of Improving the mouth of the Mississippi River. 

Very respectfully, 

Jas. B. EjkDS. 
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(See page 177.) 

ESTIMATE OP THE DETAILED COST OP THE CONSTRUCTION 
OP THE SILL ACROSS PASS 1 LOUTRE, 



Total number of cords of mattresses 8280.62. 

lineal feet of siU 2950.00. 



« 



<( 



Kinds of Material or Work. 



Anchorages 

Guide Piles (rear) 

'* (side) 

Mattresses, Materiid 

** Construction. . 

Towing and Placing 

Stone 

SinkiBg 

Superintendence and ) 
Greneral Expense ace. ) 



Total Quantity. 



Total. 



20 
68-8894 lin. feet. 
84-4364 *' 
8280.62 cords. 



Detailed 
Co»t. 



$57.56 

0.209 

0.221 

2.578 

.65 



908.04 cub. yds.! 8.80 



Amount to 
Que Cord 
Mattress. 



1.02 
1.85 



.... 



0.28 



Cost per 
one cord 

of Mat- 
tress 

Work. 



$0,856 
0.219 
0.80 
2.678 
0.65 
0.706 
1.059 
0.418 

0.479 



$6,660 



Cost per 

Lin. Ft. 

of Sill. 



$0.89 
0.24 
0.827 
2.728 
0.711 
0.774 
1.159 
0.458 

0.514 



$7,291 



Cost per cubic yard $1,418. 

Coet per cubic yard to Mr. Eads 5.860. 
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APPENDIX XVL 

(See pages 183 and 209.) 

Final Estimatb of Mateeials Used on Jetties and Auziuart Works, 

June, 1875^unb, 1880. 



What vfork. 


WUIowi. 
Cords. 


Stone. 
Cable yards. 


Concrete. 
Cubic yards. 


Crib timber. 
Lineal feet. 


East Jetty 


28,718.03 

23,812.61 

2,099.53 

8,621.95 

m.ob 

3,887.96 

7,592.00 

2,547.86 

11,462.58 

10,566.21 

2,928.41 

1,864.19 

10,057.94 

3,230.62 

5,335.07 

3,896.05 


43,400.36 

23,429.31 

2,237.32 

2,411.10 

463.00 

20.41 

1,258.00 

2,742.80 

1,260.00 

3,077.69 

3,669.35 

1,451.25 

437.00 

2,809.86 

903.04 

1,674.43 

1,255.53 


5,106.00 
2,220.00 


34,201. 
33,549. 


West Jetty 


KIdd Dam 


Winjr dams 




Rubble wall 




Picayune Bayou 

Grand Bayou 




East Dike 




Dam No. I. 




Island Dike 

Lighthouse Dike 

Island Dam 




Cross Dike 




Southwest Pass sill. . . . 

Pass a Loutre sill 

Upper Dam 




Lost and no record. . . . 




Total 


126,697.01 


92,499.95 


7,326.00 


67,750. 







Total amount of all vorks, 703,973 cubic yards. 
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APPEifDix xvn. 

(See pages 192 and 212.) 

Depths of Chajtnel, each 2,000 Feet, frox Report of Capt. M. B. Brown, 

Ju^ 30, 1879. 





Distances In feet from East Point. 


Date. 


to 2,000. 


2,000 to 
4,000. 


4,000 to 
6,000. 


6.fK)0 to 
8,0u0. 


8.000 to 
10,000. 


10.000 to 
12,000, 


June — , 1875 

May —,1876 

Aug.-, 1876 

Nov.—, 1876 

Mar. 16, 1877 

Apr. 2, 1877 


22.5 
23.3 
23.5 
22.0 
24.1 


18.7 
20.3 
19.6 
20.3 
21.1 


16.7 
22.0 
21.0 
21.1 
23.2 


10.2 
21.0 
23.5 
21.2 
22.0 


9.7 
17.1 
23.0 
21.1 
21.2 


9.2 
15.0 
19.8 
20.8 
20.5 
21.3 


Apr. 22. 1877 












20.5 


May 10, 1877 








22.1 


21.4 


19.5 


Mav 24. 1877 








17.8 


June 28. 1877 












18.0 


July 3, 1877 

Julr 7. 1877 


24.9 


24.0 






23.5 






23.8 




July 8. 1877 






26.0 






Julr 28. 1877 










20.3 


Auff.30. 1877 












20.8 


Sept. 28. 1877 












20.7 


Oct 25. 1877 




24.4 










Oct. 31, 1877 










21.0 


Nov. 8. 1877 . 


26.3 




28.5 








Nov. 13, 1877 


24.2 






Dec. 1. 1877 










21.3 


Dec. 7, 1877 










23.0 




Dec. 14. 1877 










23.7 


Jan. 1,1878 












23.0 


Feb. 2. 1878 












22.8 


Mar. 4. 1878 












23.2 


Mar. 13, 1878 












20.5 


Mar. 24. 1878 


26.0 


25.9 










Mar. 25. 1878 


35.5 








Mar. 26. 1878 






25.4 






Mar. 27, 1878 








24.3 




Apr. 3, 1878 










28.0 


Mar 9. 1878 












23.2 


Mav 23. 1878 












22.3 


June 3. 1878 












22.2 


June 19. 1878 












22.0 


July 2, 1878 












21.9 


Dec 2. 1878 


28.4 


26.4 


35.7 








Dec. 8. 1878 


27.1 


25.3 
333 ' 
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APPENDIX XYIL—{eontinited.) 





Distances In feet from Ba«t Point. 


Date. 


OtoS,000. 


2,000 to 
4.000. 


4.000 to 
6,000. 


6,000 to 

8,000. 

1 


8,000 to 
10,000. 


10,00010 
20,000. 


Dec. 6, 1878 












23.0 


Dec. 28, 1878 










A 


23.0 


Jan. 20, 1879 












23.9 


Feb. 13, 1879 












22.2 


Mar. U, 1879 












24.8 


Mar. 19, 1879 


28.6 


27.5 


43.4 








Mar. 24, 1879 


27.0 


27.0 




Mar. 27, 1879 








27.0 


Apr. 8, 1879 












27.0 


M!ay 13, 1879 














June 11, 1879 


27.5 












June 12, 1879 




47.7 


29.2 


29.2 




JuneH 1879 






28.0 


June 18, 1879 




28.4 
80.7 










July 8, 1879 


80.5 


• 


31.0 


' 30.7* ' 


30.5 
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(See page 191.) 

LETTER PROM THE SECRETARY OP WAR, 

COKMUKICATINO, Df OBEDIENCE TO LaW, THE REPORT OF THE BOARO OF OFFI- 
CERS APPOINTED TO EzAMIXE THE WORKS Df PROGRESS OF CONSTRUCTION 

BT James B. EIads, at the Mouth of the Mississifpi River. 



January 27, 1879.— Referred to the Committee on Commerce, and ordered to 

be printed. 



War Department, 
Washington City, January 27, 1879 



J 



The Secretary of War has the honor to transmit to the United States Sen- 
ate the report of the Board of Officers, constituted by direction of the Presi- 
dent, to examine the works in progress of constniction by James B. Eads, at 
the South Pass of the Mississippi River, and report thereon, as required by 
section 4 of the act of Congress approved June 19, 1878. 

G. W. McCrary, 
Secretary of War, 
The President 

of the United States Senate. 



Army Building, ) 

New York, January 28, 1879. f 

Sir: — ^I have the honor to transmit to you herewith the report of the Board 
constituted by direction of the President, by Special Orders No. 228, Head- 
quarters Army, Adjutant-Generars Office, Washington, D. C, October 22, 
1878. 

Very respectfully, your most obedient, 

J. G. Barnard, 
Col. of Engineers and Brevet Maj\'Gen,, President of the Board. 
Hon. Geo. W. McCrary, 

Secretary of War, Washington, D. C. 

835 
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1. 

[SpecUl Orders No. 8S8.] 

Hbudquabtess of thx Abut, 
Aixiutant-General's Officb, 

Washinoton, October fdf 1878. 

The following order has been receiyed from the Secretary of War: 

By direction of the President of the United States, a board to consist of 
the following-named officers of the Corps of Engineers is hereby appointed in 
accordance with the provisions of Section 4 of the act of Congress approved 
June 10, 1878. 

Detail for the Board: Col. John G. Barnard, Col. John N. Macomb, Col. 
Z. B. Tower, Lieut.-Col. H. Q. Wright, Maj. William E. Merrill. 

The board, which will be governed by the provisions of the section of the 
act above referred to, will assemble in New York City on the 11th of Decem- 
ber, 1878, and adjourn to meet at the mouth of the South Pass of the Missis- 
sippi before the end of that month. 

After completing its examinations, the board is authorized to adjourn to 
such place as it may designate for the preparation of its report. 

By command of Gen. Sherman. 

E. D. TOWNSBMD, 

AdfuiofU-Gen, 
OiBcial : ' 

B. C. 4)bui[, 

Assistant Adjutant-Oen. 



Mr. James B. Eads : 



A. 

Port Eads, January 2, 1879. 



The fourth section of the act of Congress, approved June 19, 1878, which 
authorized and directed the President of the United States to convene a board 
of five engineers of the army to visit the works "in process of construction 
* * * at the South Pass of the Mississippi River/' requires, after examina- 
tion of the same, that a *'full report" be made, embracing the following 
points, viz. : 

1. Progress made in the construction of the works. 

2. The probable cost of completion. 
8. The results produced. 

4. The results that may probably be produced by them. 

5. Their probable permanency. 

6. *' The advisability of any modification of the terms of the act under 
which said Eads is constructing the said works, so far as regards dimensions of 
channel through the jetties, and of the terms of payment for the same." 

On the second of these points it is obvious that the board oannot report 
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without first having from 7011 a statement of your plans for " completion," ac- 
companied with such details as to proposed modes of construction as will en- 
able the board to estimate the probable cost. Should you choose to accompany 
such statement of your plans with your own estimates of their probable cost, 
itwill be acceptable; understanding, however, that they will be regarded as 
only furnishing toward enabling the board to prepare its own estimate. 

It is obvious, too, that on the fifth point, that of "permanency," a knowl- 
edge of your plans for completion is likewise an essential. 

If, in addition to what you are requested to furnish, in what precedes, you 
should desire to present your views on the "results that may probably be 
produced " by the works as you design to complete them, or to suggest any 
modification of the terms of the act under which you are constructing the 
works, as regards dimensions of channel and terms of payment, you are invited 
80 to do. 

I am, very respectfully, etc., 

J. G. Barnabd, 

JPrmdeni of the Board, 



B. 

Port Eads, January 4, 1879. 

Sir : — ^I have the honor to acknowledge receipt of your letter of 2d instant 
suggesting the propriety of my supplying the board with such information re- 
specting my plans for completing the jetties as will enable the board to esti- 
mate the probable cost of such completion. I am also invited to present to 
the board my views as to the probable results that will be produced by the 
works when completed, and likewise to suggest such modification of the law 
under which I am building them as I may desiro. 

Availing myself of the courtesy of the board, I herewith submit drawings 
of the cross-sections of the jetties, in different stations in their length, which 
represent the dimensions of the work and the plan of construction. I also 
present herewith drawings of the plan of construction at the head of the pass. 

I have made large contracts for the prompt delivery of stone, gravel, ce- 
ment, willows, machinery, and piles, for the purpose of completing these 
works in accordance with the drawings herewith submitted, and have com- 
menced the construction of a mixing-house and railway on each jetty, about 
one thousand five hundred feet from its sea end, for the purpose of pre- 
paring and transporting the material to form the blocks of concrete with 
which jetties aro to be consolidated and finished. Each house will contain 
suitable machinery for the purpose, driven by a steam-engine, to hasten the 
completion of this part of the work. 

I do not anticipate any necessity for modifying these plans in any manner 
whatever, but intend completing the works in accordance with them. If, 
however, in the progress of the work I find they can be modified with advan- 
tage, I shall avail myself of the right to do so, as provided in the act. 

With the plans I present an estimate of the cost of completing the works, 
which estimate is based upon the prices I am paying for the different kinds of 
materials, with an additional allowance amply sufficient to cover the cost of 
patting them in place. Mr. Wright, my book-keeper, will be instructed to 
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show receipted bills to the board for these varioas materials, by which tite 
board can learn the prices that I am and have been paying for them. The 
amount of the estimate is $362,110.67. 

With respect to a modification of the dimensions of the channel described 
in the act, I earnestly hope the board will state the probable size which the 
normal discharge of the pass is capable of maintaining between the jetties 
when they are fully consolidated and completed, and that it will also express 
its views as to the advisability of undertaking to maintain one of greater di* 
mensions, by forcing an increased volume through it. The results which have 
been developed thus far by the works seem to me to correspond in a remarkable 
degree with the effects which were anticipated by the commission of 1874, and 
to indicate that the maximum capacity of the pass was correctly assumed by 
the commission. To produce the maximum channel described in the act will, 
I think, involve the necessity of a central depth throughout the jetties of not 
less than from thirty-five to forty feet. 

The natural volume of the pass cannot, I am confident, create so greats 
depth through the jetties, and if it be insisted upon by the United States, it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbance of the regimen 
of the three passes to an extent that can only be known after it is probably too 
late to remedy the evil. 

I deem it unnecessary to point out in detail to engineers who are so familiar 
with the hydraulics of the river, the various objections that can properly bo 
urged against the attempt to produce a channel through the jetties by a method 
which involves the enlargement of the pass itself through its entire length, 
and which method (directing more water into the pass) is the only one which 
can permanently maintain such a channel. 

One effect of the works thus far completed seems, according to Captain 
Brown's observations, to have resulted in a diminution of the size of the pass 
probably equal to about five per cent, of its former capacity, which is, I think, 
a certain evidence that the quantity of water now discharged by it is propor- 
tionately less than it was before the work was begun. To restore the orig- 
inal capacity of the pass, and thus re-establish the disturbed conditions, or 
equilibrium of the three passes, I am now increasing the thickness of the sill 
across the head of the Southwest Pass, by which the discharge of the South 
Pass will be restored to its former volume. When this is accomplished, I 
shall sill the entrance into South Pass, if it shall appear to be necessary to 
prevent too great an infiow into this pass. If the maximum channel de- 
manded by the act be insisted upon, I shall have no alternative but to dimin- 
ish the discharges of the Southwest Pass and Pass & Loutre, by increasing the 
height of the sills which now control their discharges, until South Pass shall 
discharge the volume necessary to create and maintain such channel. I be- 
lieve the natural discharge of South Pass is sufilcient to create and maintain a 
channel through the jetties that shall have a central depth of thirty feet when 
the jetties are fully consolidated and aU leakage through them is prevented; 
but I do not believe such volume will produce a channel of greater magnitude. 

The cost of raising the Southwest Pass and the Pass a Loutre sills suf- 
ficiently to produce a thirty by three hundred and fifty foot channel thioi^^h 
the jetties has not been included in the estimate herewith submitted* This 
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wonld inyolye an outlay of about $50,000, and would require the present depth 
over them to be diminished two feet, exclusive of the work now being executed 
on Southwest Pass siil. This would reduce the cross-section of the volume 
entering those passes about twelve thousand square feet, and would propor- 
tionately increase the cross-section of South Pass. 

With reference to the question of modifying the terms of payment for the 
work, I desire to call the attention of the board to the fact that they were ar- 
ranged by the Congressional committees when perfecting the bill so as to pro- 
tect the government against the possible expenditure of a dollar of money 
until aft«r the experiment of the jetty system should have produced valuable 
results for commerce. Experience has shown that these payments were wholly 
disproportioned to the amount of work necessary to obtain the stipulated 
depths. The attempt to deepen the mouth of the river by jetties is no longer 
an experiment, so far as the attainment of a permanent channel deep enough 
to give an immense relief to commerce is concerned, even if it be admitted 
that the present depth cannot be increased. There is, therefore, I think, no 
equitable reason why I and my associates should not be paid for the work al- 
ready done, with the same degree of liberality which the goveninient shows 
to others who undertake the execution of works for it, whei'e no such risks are 
assumed as we have encountered. We think we should not now be less liber- 
ally dealt with, since the results obtained have demonstratefl the great practi- 
cal value of the works we have executed. If we are allowed ninety per cent, 
on the amount of work already executed, the account between us and the 
government would stand thus : 

Agreed price of the whole work $5,250,000 

Estimated cost of completing it 862,110 

4,887,800 
Less ten per cent reservation 475,000 

4,412,890 
Amount paid by the government (about) 1,000,000 

2,812,800 
Additional reservation for the million to be retained for 10 and 20 

years. 525,000 

2,287,800 

Leaving $2,287,890 as the amount actually earned but unpaid for construct- 
ing the works, with $1,000,000 in reserve. If it be urged against this state- 
ment that the creation of certain dimensions of channel is as much an obliga- 
tion on our part under the law as that of building the works, I will admit it ; 
but the reason for enforcing this obligation no longer exists, or is at least so 
greatly modified that to insist upon it now, when the public interest cannot be 
promoted by its enforcement, seems to us as unnecessary and oppressive as it 
would have been to insist on the original conditions of payment which Congress 
modified by the act of June 18, 1878, after being satisfied such modification was 
JQSt. Its disposition to release us from these oppressive conditions now, so far 
as the public interest will justify, may be safely inferred, I think, from the 
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clause in the act which requires the board to report upon the propriety of 
modifying the size of the channel and terms of payment. But if the progress 
made by us in producing stipulated depths of channel be alone taken as the 
only basis for determining the proportion of the work that has thus far been 
completed (although such method of estimating it would seem manifestly 
unfair), it can be shown that the pay thus far received falls much below what 
it should be even under such ruling. 

For instance, we were to deepen the bar from eight feet to thirty feet, be- 
ing a total deepening of twenty-two feet, of which twenty-two feet we have 
already accomplished fifteen feet, having at present a channel depth of twenty- 
three feet. This is equal to fifteen twenty-seconds, or nearly sixty-eight per 
cent, of the total depth. 

Sixty-eight per cent, of the price for the completed works is $8,570,000 

Paid by the government 1,900.000 

1,970,000 
Less ten per cent, reservation 197,000 

Leaving unpaid and already earned 1,773,000 

If this sum ^ere ai^thorized to be paid at once by the government, it would 
still retain $1,877,000, or $877,000 to complete the works, and $1,000,000 re- 
served to be paid in ten and twenty years. I will add that if this total sum were 
at once paid me it would not suffice to discharge all of the debts created by me 
in the construction of the works. 

It may be advanced against this computation on the basis of depth alone, 
that sixty-eight per cent, is an overestimate for what has been accomplished, 
as it will probably be more difilcult to secure the -next seven feet than it 
was to obtain the last seven. This is clearly an error, if the cost alone be con- 
sidered, because the works are already so near completion. It may possibly 
take more time to secure this seven feet, but certainly less money will have to 
be expended. In this connection it may be said that when twenty-five feet 
shall have been obtained, by far the most valuable part of the depth will have 
been secured, as all over twenty five feet could be dispensed with without injury 
to commerce (except possibly on very rare occasions), and, on this view, sixty- 
eight per cent, is not a high estimate of the commercial value of the proportion 
of the thirty feet maximum yet to be obtained. 

I hope the board will, after due consideration, determine the maximum 
amount which may be paid to us at this time with safety to the public interest, 
and will recommend such modification in the terms of payment of the re- 
mainder as will provide for its distribution jttio rata upon each additional one 
foot of depth that may be hereafter secured, without regard to any specific 
widths for such depths, inasmuch as each increment of depth must necessarily 
bring with it a corresponding improvement in the width of channel. 

In reporting upon ** the results produced " by the works, I respectfully sug- 
gest that changes in the depth of the sea-bottom immediately in front of the 
jetties, and the ability of the works to maintain the channel without the auxil- 
iary aid of dredging, are two questions of such general public interest as to 
make an expression upon them by the board of great value and importance, 
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especially as there seems to be still some doubt in the public mind upon 
them. 

I have the honor to be, very respectfully, your obedient servant, 

Jas. B. Eads. 
Gren. J. 6. Bautard, 

United Slates Engineers, president of the Board, etc 



Abmt BuTLDDre, ) 

New York, January 22, 1879. ) 

Sib :— The board constituted by Special Orders No. 228, Headquarters of the 
Army, Adjutant-General's Office, Washington, D. C, October 22, 1878 (of 
which a copy is annexed, mariced 1), assembled at New York on the 11th of 
December, 1878, and after examination and discussion of the section of the act 
of Congress by which its proceedings are to be governed, and of other docu- 
ments referring to their prescribed duties, adjourned to meet at the mouth of 
the South Pass of the Mississippi on the 90th of December. 

The section of the act (section 4, act approved June 19, 1878) requires that— 

The board shall visit the works in process of construction by said James B. 
Eads^ at the South Pass of the Mississippi River, and make an examination of 
the same, and make a full report of the progress made in the construction of 
the works, the probable cost of their completion, and the results produced, or 
that may properly [probably?] be produced by them, their probable perma- 
nency, and of the advisability of any modification of the terms of the act under 
which said Eads is constructing said works, so far as regards dimensions of 
channel through the jetties, and of the terms of payment for the same ; which 
said report shall be submitted to the Secretary of War, to be presented at the 
next session of Oongress. 

The subjects upon which the board is required to make a full report are 
these : 

1. Progress. 

2. Probable cost of completion. 

3. The results produced. 

4. The results that may probably be produced. 

5. Their probable permanency. 

6. The advisability of any modification of the act, etcs. 

To discuss these subjects in the order named: 

1. Progress made in the Coxstbuction of the Works. 

This requires reference to the original design, which was to construct, 
starting at marginal points on its banks above where the normal channel depth 
(thirty feet) of the pass itself begins to diminish, dikes or parallel piers (as they 
are commonly designated) extending thence to the deep water of the Gulf, thus 
confining the outflowing water in a channel of the same width (nearly) as that 
of the pass itself until it reaches the deep water of the Gulf, and thereby pro- 
longing through the ''bar'' and to the Gulf the normal depth (nearly) which 
the pass maintains between its natural banks. These parallel piers or dikes, 
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technically called '< jetties," are essentiallj, tiien, an artificial prolongation of 
the natural "banks" to deep water in the Gulf. From the land's end (East 
Point) of eastern shore to thirty-flre feet depth in the Gulf (which was about 
three hundred feet beyond the crest of the bar) was a distance of eleven thou- 
sand nine hundred and forty-one feet, which figures define the length of the 
east jetty as originally designed and marked out by piles. 

The natural bank on the west side of the South Pass extended seaward four 
thousand feet farther than the natural eastern bank ; the initial point of the 
west jetty was, therefore, taken about that distance below the origin of the 
eastern one ; hence the required length of the west jetty was eight thousand 
feet nearly. 

The average width between banks of the pass itself is about seven hundred 
feet; which width, by the act of March 4, 1875, is fixed as the minimum be- 
tween the authorized jetties. 

The origin of the west jetty was established some distance (about six hun- 
dred feet) from the west bank ; hence it became necessary to connect this point 
with the natural west bank by a dam of this length, built at right angles to 
the jetty, to which the name of the Kipp dam was given. 

The original design therefore consisted of ''east jetty," eleven thousand 
nine hundred and forty-one feet in length (two and a half miles, nearly), a 
'*west jetty" eight thousand and fifty feet ip length, and the <*Kipp dam." 
The plan of ''construction" was, in its main features, essentially that de- 
veloped by long experience in Holland for dikes, dams, and jetties, on like 
yielding substrata, viz., a broad foundation stratum of willows or other suit- 
able brush, formed into " mattresses " (technically so called), on top of which 
was built a superstructure of tapering section, of alternate strata of mattresses 
and stone or gravel. 

If we except three hundred and thirty feet in length of extreme end of the 
originally designed east jetty, and two hundred and eighty feet in length of the 
west jetty (reducing the total lengths of these jetties to eleven thousand six 
hundred and seven thousand seven hundred and seventy fact respectively^ the 
jetties, throughout the lengths just mentioned, and the dam have been actually 
built up to the level of average high-water, or somewhat above that level, and, 
owing to subsidence, supplementary elevations of willows and stone have from 
time to time been added. At present the seaward ends for about one thousand 
five hundred feet are overflowed at high tide, and even at low water throu^ a 
portion of less extent. 

Pages eight and nine of the annual report upon the improvement of the 
South Pass, give for east and west jetty the actual height (July 1, 1878) above 
" average flood tide " throughout their whole length. It will be seen that the 
outer ends and a few points higher up are now at various depths below high 
tide. The extreme end of the east jetty is reported by Capt. Brown to be 
eleven feet below ; at the date of our visit the lower ends of both jetties for 
one thousand feet or more were more or less submerged at flood tide. Higher 
up the two jetties were found to be from three-tenths to one foot or one and a 
half feet above high tide. 

Page ten gives the same particulars for the " Kipp " dam, which is through- 
out from one-half to one foot above flood tide. 

After the mention just made of *' supplementary elevations" added from 
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time to time to the jetties, to compensate for subsidence, it is proper to say a 
few words on this point. 

Owing to the well-known character of the formation at the mouth of the 
Mississippi, much subsidence was expected. We hare no accurate record of the 
total settlement of the yarious parts from the commencement. But on page 
19 of the annual report already cited, Capt. Brown has given them for the year 
ending July 1, 1878. The amount of depression, superficial destruction by 
storms being eliminated, due to actual settlement €tnd compression of willows 
is, b^inning at East Point, one-half foot, gradually increasing to three and 
one-third feet at the extreme end of the east jetty. 

It is impossible to eliminate the compression of willows, to show how much 
of the above is due to pure settlement; but, from the corresponding depression 
of the heads of the piles along the center portions of the jetties, it would seem 
probable that it is mainly due to *' settlement.*' On page 2 of the fifth report. 
Major Comstock gives the settlement of certain piles along the last one thou- 
sand feet of the east jetty, counting from the old end, and therefore covering 
the outer six or seven hundred feet of this jetty as it is at present Between 
July 18 and October 21, 1876, three months, the outermost pile had settled 2.55 
feet, the innermost 0.G7, the gradation being progressive. 

On the west jetty the observations began about two hundred and seventy 
feet within the present end, and extended hack along two hundred and fifty 
running feet of the jetty, the observed settlements graduating from 1.60 to 0.80 
feet. Owing, however, to the great subsidence of mattresses and piles at the 
outer ends at first fixed, the terminal points were (as before stated) withdrawn 
three hundred and thirty and two hundred and eighty feet respectiyely, by 
which withdrawal the jetties now terminate inside the crest of the old bar — the 
eostem on the very edge, the western at two hundred feet inside of it. 

Inasmuch as a full statement of the '* progress" of the construction can 
scarcely be made without reference to the repeated partial reconstructions on 
account of subsidence, we have been led to develop that subject so fully. For 
details of actual construction, we refer to the third report of Major Comstock, 
and to map of No. 2 of the same report, which exhibits various sections of the 
jetties as buUt, and makes it unnecessary that we should swell this report by 
further description. 

Up to November 1, 1878, there had been consumed in the construction of 
the two jetties and of the Kipp dam, as stated by the engineers employed by 
Mr. Eads, three hundred and ten thousand eight hundred and thirty cubic 
yards of mattresses and willows, and fifty-four thousand five hundred and sixty- 
five cubic yards of stone, mostly small stone. 

By decision of the Attorney-General, January 17, 1877 (Ex. Doc. 28, Part 1, 
H. R., Forty-fourth Congress, second session), the channel through the shoal 
at the " head of the pass " is made a part of the '* South Pass," through which 
a '* navigable depth " is exacted by the act of March 3, 1S75. The work at this 
locality had, however, been undertaken by Mr. Eads simultaneously with that 
on the jetties. A deflecting dike or ''catchwater" was designed and com- 
menced, running from the eastern margin of the entrance to the pass, a distance 
of about three thousand feet, in a course starting northerly, curving to the 
westward ; but a channel into the west entrance developing itsolf, which vessels 
b^an to use, the plxm was abandoned, and the channel cast of the island was 
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doeed bj a dam. Dikes (called " T-head dams " on charts) were ran out from 
the island and from tho west bank, and they now define the present channel or 
entrance. The island or eastern T-head, about one thousand sis hundred feet 
long (originally eight hundred feet longer), running, northwest by north from 
the head of the island, consists at present only of a row of piles and a single 
layer of mattresses on the bottom. 

The west T-head, eight hundred feet distant from the eastern one, starts 
from a point about one thousand two hundred feet above the origin of the latter, 
and four hundred feet distant from the west shore, with which it is connected 
by a dam. Except the last three hundred and fifty feet, this T-head is built 
up above flood tide with five or six tiers of mattresses loaded with stone on a 
double foundation layer of two mattresses side by side. The extension of 
three hundred and fifty feet has at present its foundation layer only* The 
dam above mentioned has been built up above high>water level and loaded with 
stone. 

The permanent dam, five hundred and fifty feet long, extending from the 
lower part of the island to the east shore and stopping the old east channel, has 
been built up above high water and well loaded with stone. 

The foregoing described constitute the system of ** works " properly belong- 
ing to the head of the pass. Auxiliary thereto, mattress ''sills,'' so called, 
have been laid on the bottom across the two great passes. The one across 
Southwest Pass runs from the west shore (from which a spur-dam about four 
hundred feet long is first thrown out) to a point near the upper end of the 
west T-head. The entire length, including spur-dam, is about three thousand 
two hundred feet^ The one across the Northeast Pass runs from the end of 
the old east dike to the opposite shore; length, about three thousand feet. 
They consist of a single mattress layer seventy feet wide and about thirty 
inches thick, weighted with stone. 

In these various works at the head of the pass have been consumed one 
hundred and forty-one thousand one hundred cubic yards of mattresses and 
willows, and ten thousand seven hundred and fifty-five cubic yards of stone, 
as stated by Mr. Eads's engineer. 

The foregoing is deemed a sufficiently full report of the ** progress made 
in the construction of the works." 

In what precedes we have made no mention of the wing-dams which have 
been constructed at various times. Their maintenance not being contem- 
plated as permanent works, it is understood they have already subserved the 
purpose intended, of accelerating the process of channel formation* 

2. Probable Cost op Completion. 

Inasmuch as the act of Congress by which the contract was made with 
James B, Eads for improving the South Pass of the Mississippi River ex- 
pressly stipulates that the contractor should have perfect freedom as to the 
means to be used in obtaining the depths and widths of channel named in the 
act, estimates of the cost of completing the works could only be made after 
the board had been officially informed by the contractor of the methods which 
he purposed using. An official letter requesting this information was sent to 
the contractor (copy attached and marked A) as soon as the board arrived at 
Port Eads. His reply (copy attached and marked B), with the accompanying 
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drawings, fully Rets forth his present plans and methods of completing the 
works. These plans are necessarily subject to modification should experience 
in carrying them into effect indicate a necessity therefor. Whether such a 
necessity will arise cannot be foreseen, and therefore estimates must be based 
on the plans as they now stand. 

The following is a brief statement of the work proposed : 

1. The top of the east jetty is to be raised to the height which the contractor 
deems desirable, which varies from one and a half feet above average flood- 
tide at East Point to seven feet nine inches above the same plane at the sea 
end. The upper part of this jetty, from the point five hundred feet below its 
origin (to which point the jetty may be considered as finished) to a point nine 
thousand two hundred feet below, is to be raised to the level of one and a half 
feet above average flood-tide, and finished by a rounded paving of riprap stone. 
The next thousand feet in length is to be capped by a low wall of rubble 
masonry. The remaining portion of this jetty to its sea end, a distance of one 
thousand five hundred and fifty feet, is to be capped with large blocks of con- 
crete built in place, on which at a later date a continuous parapet of concrete 
is to be built. The river and sea slopes of this jetty and its sea end are to be 
protected by mattresses covered with stone, additionally strengthened at the 
sea ends for some distance back by crib-works of palmetto logs filled with 
stone. 

2. The west jetty is to be treated in a similar manner, the changes in the 
method of finish being made at points opposite those at which the changes are 
made on the east jetty. The protections designed for the sea end and for the 
slopes of the west jetty are not so extensive as those for the east jetty, the 
latter being apparently considered as more exposed to injury. 

3. The training-walls at the head of the South Pass (called on the maps 
" T'hcad dams '*) are to be improved. The eastern training-wall, on which 
but little work had been done, is to be raised above the surface of the water. 
The portion at the head of the western training-wall, now consisting of piles 
and one layer of mattresses, is to be completed. 

4. The obstruction now in the Southwest Pass is to be increased by the 
superposition of other mattresses until the cross-section of this pass is made 
about twelve thousand square feet less than it was after the original sill had 
been laid. 

5. The dam closing Grand Bayou is to be nuiintained by such additional 
work as may from time to time become necessary. 

Mr. Eads estimates the cost of doing the work thus summarily indicated at 
three hundred and forty-nine thousand six hundred and forty-one dollars. 

The board have carefully gone over the details of this estimate, and believe 
that it is substantially correct. They differ from Mr. Eads in some minor 
items of cost, but these differences are amply covered by the fifty-eight thou- 
sand two hundred and seventy-three dollars allowed for contingencies. The 
board is, therefore, of the opinion that the work indicated by Mr. Eads can 
probably be done for his estimate, provided no extraordinary contingencies 
intervene. 

This at once brings up the question whether the completion of the indi- 
cated works is a substantial completion of the original project, and may be so 
oonsidered in questions of compensation. 
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When may the works at the South Pass be considered as completed ? 

A careful study of the act of Congress under whose authority the original 
contract was made with Mr. Eads shows that there is no mention of any spe* 
cific work to be done by the contractor. The act authorizes him to construct 
** such walls, jetties, dikes, levees, and other structures, * * * as he may 
in the prosecution of said work deem necessary. '' It also expressly states that 
'*8aid Eads shall be untrammeled in the exercise of his judgment and skill in 
the location, design, and construction of said jetties and auxiliary works.** The 
only limitation on the contractor is the provision that the jetties '* shall not ba 
less than seven hundred feet aparL" 

The whole contract is based on results. Certain specified sums were to be 
given to the contractor for certain depths of channel obtained by him. It 
was only required that the jetties should be *' permanent and sufficient" "to 
create and permanently maintain " these various depths, the test of the per- 
manent completion of the work being the creation and maintenance for twenty 
years of a channel thirty feet deep and three hundred and fifty feet wide. This 
is the standard of completion established by law, and there is no power short 
of the power that made the law, that can change the standard. 

With this view of the law and the duty of the board under the same, it is 
unable to make any other statement of the progress that Mr. Eads has made 
toward the completion of the jetties than the fact that he has obtained a depth 
of twenty-three feet on the bar, and that there yet remains to be obtained seven 
more feet of depth, and a very considerable increase in width. 

While the board adopts the estimate of Mr. Eads for the work which he 
still proposes to execute, it does not consent to his oiaim that that amount of 
work will even complete his project. The yielding character of the bottom un- 
derlying the jetties for the last two thousand feet, and especially at the ex- 
treme outer ends, is such that the works have been constantly sinking into it, 
requiring frequent additions of brush and stone to bring them above the water 
surface, and it seems very certain that the final subsidence has not been 
reached, and that the works now proposed will require, from time to time, simi« 
lar additions, the cost of which must be added to his estimate. What the cost 
of such additions will be cannot be foreseen. And further, even if the project 
as now proposed by Mr. Eads were completed, it does not follow that the works 
would satisfy the conditions of the law by producing a channel of thirty by 
three hundred and fifty feet. The opinion of the board on this point wUl be 
found farther on. 

8. The Results Produced. 

The arrerage width of the South Pass, between banks, is about seven hunr 
dred feet; the depth, so long as that width is maintained, is about thirty feet. 
At East Point, where the eastern bank terminates, and where the width was 
already increased to eight hundred and fifty feet, the oank confinement ceased; 
thence to the crest of the bar, two and one-quarter miles distant, the depth grad- 
ually diminished to about nine feet (average flood tide), the last half nule 
before reaching the outer crest having, nearly uniformly, only this small 
depth. 

The results produced by the works may be well exhibited by the following 
table, giving the depth of water in feet and tenths that could be carried through 
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each secikm of two thousand feet below East Point at different dates, com- 
mencing June, 1875 (the date of the commencement of the works), to December 
28, 1878. By following with the eje each column downward, the progressiye 
increase in depth of the particular two thousand feet section of the channel 
indicated at the head will be readily obsen-ed. (See Appendix XVH.) 

The last column is more especially a test one, since it gives the bar-depth or 
shoalest part of the channel. The maximum bar-depth that has been obtained 
prevailed December 14, 1877, when it was 23.7 feet. At the date of the latest 
survey, December 28, 1878, it was twenty-three feet. This slightly diminished 
bar-depth by no means indicates actual retrogression in the progress of '* re- 
sults,'* On the contrary, there has been constant progressive general improve- 
ment in the jettied channel, at no time more evident than at the present. 

At the date last named a depth of twenty-four feet, with a channel width 
of three hundred feet, extended down to within two thousand feet of the jetty 
ends; and the same depth, with a channel width of two hundred feet, almort 
to the very ends. Thence to the same depth outside was a distance of but 
sixty feet, with a navigable channel of twenty-three feet intervening. 

The twenty-five foot channel has nearly the extent of, and not much less 
width than, the twenty-four foot channeL From its terminus inside to the 
same depth outside of the bar there is but an interval of one hundred and sixty 
feet. 

The twenty-six foot channel extends (with a break of only one hundred and 
fifty feet) down to within one thousand feet of the jetty ends. Above the sin- 
gle interruption mentioned, which is three thousand feet from the ends, the 
twenty-six foot channel has in its narrowest parts one hundred and one hun- 
dred and fifty feet width; in the widest three hundred and fifty and seven 
hundred feet, the latter at the site of the so-called " deep hole.** 

The depth of twenty-seven feet is found at various points in the channel 
down to very near the jetty ends. 

If we compare the above with the chart of a year's earlier date (December 
5, 1877), we find a general improvement of navigable channel through the 
lower six thousand feet There is twenty-four feet where there then was 
twenty-two feet; that is to say, a general increment of the channel depth by 
two feet, accompanied by rectification and widening of areas of leaser naviga- 
ble depths; there being for the twenty-two foot depth two hundred and thirty 
feet width at the bar, and a general width within of over four hundred feet 
While the abnormally " deep hole " itself has filled from extreme depth of 
eighty feet to sixty-five feet, the channel for one thousand feet below the hole 
has deepened by an average of ten feet (i.e., from depths of twenty-eight feet 
and thirty-eight feet to depths of thirty-eight feet and forty-eight feet). (The 
deep hole, so called, above began to form two yean ago, commencing near the 
origin of the west jetty and extending about two thousand feet down the jct» 
tied channeL Various causes have been assigned, eddies being the moat prom- 
inent. Depths of over one hundred feet have been exhibited.) As to the 
channel from Kipp Dam (at upper limit of the hole) up to the beginning of the 
jetty works at East Point, we find for two thousand five hundred feet upwards 
an avenge deepemng of from six to seven feet (extreme twelve feet), above 
which to East Point the depth of about thirty feet has remained pntty con- 
stant 
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At the ?iead of the passes the result of the works has been the procaring of 
a channel depth of twenty-two feet where there was, over the shoal, but four- 
teen or fifteen feet. If we compare the present condition with the chart of De- 
cember, 1877, we find that while the actually navigable depth is not much 
changed, the distance between the twenly-four foot curves at T-heads and 
above the same respectively has increased from three hundred and fifty to 
eight hundred feet; this augmentation of the 5ar^wldth taking place both in- 
wardly and outwardly, but in much the greater proportion outwardly (i.e., on 
the Southwest Pass margin). Between the training walls the channel may 
have somewhat improved, not by increase of maximum depths, but by the dif- 
fusion of the current more equally over the intervening space. 

4. Results that mat Probably bb Produced. 

It is a difficult matter to respond satisfactorily to this requirement of the 
law, inasmuch as the efiicient causes cannot be precisely defined or measured. 
Reference to opinions of engineers who have recommended the resort to jetties, 
and developed their views as to depths which should be obtained by the means 
proposed, furnishes one basis of judgment. Reference to the actual resuUs, 
combined with the progress and present condition of the works, furnishes 
another. The trial of the jetty system at the South Pass, or at least a further 
study of the subject, before undertaking the construction of a ship canal, was 
first recommended in the minority report of the Board of Engineers of 1873, 
with the expression of opinion that twenty-five feet at low water might be at- 
tained; the practicability of terminating the jetties inside the bar crest (instead 
of encountering the great expense and doubtful practicability of prolongation 
to deep water) being assumed or supposed probable. 

The Board of Engineers constituted by act of June 23, 1874, " to determine 
the best method of obtaining and maintaining a depth of water sufficient for 
the purposes of commerce, either by a canal from said river to the waters of 
the gulf, or by deepening one or more of the natural outlets of said river," 
proposed, by the extension of jetties, nine hundred feet apart, to the depth 
of thirty feet outside, to obtain provisionally a channel depth which would, 
as was estimated, gradually shoal by bar advance in about ten years to 
twenty-five feet depth, when the jetties must be extended one thousand feet 
seaward to reach thirty feet depth again. The present jetties are about 
nine hundred and fifty feet apart, and terminate, the eastern almost on the 
outer edge of the bar, where there was originally but fifteen or sixteen feet 
of water ; the western, about two hundred feet within the outer edge, 
where there was but seven or eight feet of water. The conditions, therefore, 
by which the engineers of the Board of 1874 expected to get, provisionally, 
thirty feet depth, do not, in the existing arrangement, fully obtain. 

Mr. Eads, in his letter to this board, herewith appended, states : 

" I believe the natural pass is sufficient to create and maintain a channel 
through the jetties that shall have a central depth of thirty feet when the 
jetties are fully consolidated and all leakage through them is prevented; but I 
do not believe such volume will produce a channel of greater magnitude." 

Though the ground for this belief is not here stated by Mr. Eads, it is 
understood that he relies on the fact that the pass in its natural conditiim 
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maintains a depth of thirty feet in its ehannel. He believes that the jet- 
ties will carry out that depth, nndiminished, to the sea. This, too, was ad- 
mitted or assumed by the Board of 1874, provided alwaya^ the jetties, nine 
hundred feet apart or less, be extended to or beyond that natural depth in 
the gulf. This proviso is not fulfilled, as we have seen, by the existing 
jetties. 

The foregoing refers to dpri&ri opinions. Turning now to the results actu- 
ally and progressively obtained, coupled with the stage of construction and 
present condition of the jetties, the facts of the case have been stated under 
the proper head. 

The jetties since their commencement have produced an increase of bar 
(or minimum navigable) depth from nine to twenty-three feet; and if the 
last twelve months have shown no actual increment of that particular ele- 
ment, yet there has been (as already fully set forth) a most decided im- 
provement throughout the whole jettied channel length. There is ground to 
look for further improvement, coupled with increase of bar depth, which, 
to twenty-five feet, requires the cutting through of a bar of only one hun- 
dred and sixty feet width. But the jetties have not yet (as seen in our 
statements on "progress, etc.") acquired their full action. The outer ends, 
though more than once raised, are still submerged. According to Capt. 
Brown, Eighth Report, p. 31, *'at least twenty per cent, of the water passing 
land's end at East Point escapes over the jetties and through the meshes of 
the mattresses at average flood-tide." Mr. Corthell, resident engineer under 
Mr. Eads, estimates the escape at twenty-five per cent. By far the greater 
portioif of this escape takes place along the lower one thousand or one thou- 
sand five hundred feet of length. Moreover, the temporary effect of the opera- 
tions at the jetties at Grand Bayou, and at the head of the passes, has been to 
diminish the discharge of the pass by ten or twelve per cent. The raising 
and consolidating the jetties at their outer ends will in great measure pre- 
vent the loss attributed to imperfect confinement; the volume originally en- 
tering the pass at the head may probably be restored. 

The foregoing considerations, and the facts already stated under the head 
of " results actually observed in the progress of channel development during 
the last twelve months," induce us to think that if the jetties were well con- 
solidated and raised sufficiently high to prevent leakage and overflow, a con- 
siderable increase of navigable depth would result. We cannot state that in 
our opinion it is a " probable result " that the depth of thirty feet will be 
attained, as assumed by Mr. Eads. What the limit will be cannot be posi- 
tively announced. That it may attain twenty-flve or twenty-six feet is all 
we can venture to expect as a depth which shall permanently maintain it- 
self; and as past experience shows annual fluctuations amounting to about 
two feet, a permanent channel of twenty-five or twenty-six feet will require an 
occasional channel of twenty-seven or twenty-eight feet. 

With regard to the bead of the passes, the considerable widening of the 
bar or shoal between twenty-four feet inside and twenty-four feet outside dur- 
ing the last twelve months is an unfavorable result. The work designed by 
Mr. Eads, and embraced in bis estimate for " completion,"* and now com- 
menced, consisting mainly in the raising by additional mattresses the sill of 
the Southwest Pass, with the view of restoring the lost inflow to the South 
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Pass, and deepening the entrance, may accomplish the result expected. We 
have not full confidence, however, that that measure alone will do so. 

In connection with the *' probable results" of jetty constmctlon upon 
which we are directed to report, there is one to which pre-eminent importance has 
been attributed, and which should not be here overlooked — ^thatof bar advance. 
The Board of Engineers of 1874, in recommending the jetty construction at the 
South Pass, assumed that the normal rate (supposed to be one hundred feet per 
annum) would be maintained after the pass was jettied, and hence that tomahi- 
tain a depth of at least twenty-five feet, the jetties must be prolonged every 
ten years. One of the main arguments used against the resort to the jetty 
system has always been that a greatly increased rate of bar advance will ensue« 
On this point we refer to the Seventh and Eighth Reports of Captain Brown, 
and to his Annual Report of June 80, 187B. By the Seventh Report, page 30, 
it is shown that over a fan-shaped area of one and one-quarter square miles 
immediately seaward of the ends of the jetties, there had been between June 
20, 1876, and June 22, 1877, a mean '*fiir* of four-tenths of a foot Parts 
of this area had scoured (t.c, had become deeper) ; in four of the twenty-one 
sections there had been, on the contrary, a large "fill ;" the average total 
result having been, as just stated, a slight shoaling of 0.4 foot Over this 
same area (page 15, Annual Report) there had been in the subsequent twelve 
months from June, 1877, to July, 1878, a scour (i.e., increase of depth) averag- 
ing 1.8 feet. 

By the table, p. 83, of the Eighth Report, it is shown that in that portion 
of the thirty-foot curve lying seaward, between the prolongations of the jet- 
ties, an advance of one hundred and thirty-two feet had taken place so early 
as October, 1875, soon after the jetties were commenced, and before any impres- 
sion had been made on the bar. During the subsequent period of two years 
there had been fluctuations, the advance reaching (July 28, 1877) the magni- 
tude of two hundred and forty-two feet, followed by a retrogression to one 
hundred and eight feet, December 15, 1877. This last was followed by another 
retrogression (table, page 18, Annual Report) to sixty feet in the early summer 
of 1878, succeeded by an advance, July 15, to one hundred and forty feet 

The foregoing, referring to the portions of the thirty-foot curve included 
between the prolongations of the jetties, affords no proof of progressivt ad- 
vance. If, in this connection, we take into account the position of the thirty- 
foot curve outside the jetties (and this is evidently a better test), there is 
shown, instead of advance, an absolute retrogression. Or, again, if we have 
reference to deeper curves. Captain Brown's surveys (Annual Report, taUe, 
page 15) show that from June, 1377, to July, 1878, the forty, fifty, sixty, 
eighty, ninety, and one hundred foot curves had drawn in towards the entls of 
the jetties the respective distances of one hundred and seventeen, two hundred 
end twenty-eight, one hundred and ninety, sixty-five, seventy-one, and one 
hundred and eighty-three feet ; t!:e seventy-foot curve alone showing advance 
into the gulf (forty-six feet). The actual results, therefore, so far as we know 
them, do not justify the predictions of accelerated bar advance. On the con- 
trary, they show a disap*>eanuice of bar material from the front of the jetties. 

5. Peobable Perm anenct. 
\ Wave (or storm) action of the sea and deca$/ or destruction hy the teredo of 
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the willow mattreflBes are the principal destmctiYe elements to be mentioiied. 
An additi(»al element of deterioration, not peculiar to the location* bat sap- 
posed to be so prominent as to involve the question of permanence, most also 
be noticed. The jetties, except the extreme ends and contiguous portions lor 
about fifteen hundred feet inward, are so weU sheltered by shoals that wave 
action, except on those portions, has little effect. On the sea-ends the efliNi 
has been considerable, but mainly superficial, destroying more than once the 
upper course or courses of mattresses, and washing off and scattering the 
fitimes (mostly small) which have been repeatedly affiled to the top surface. 
Wave action is by no means as violent here as in similar exposures on the 
Atlantic coast. We see no reason to doubt that the thick concrete capping 
Mr. Eads is now commencing to apply (work having aln>ady begun on the 
upper portions), flanked by enrockments of heavy stones on palmetto-log gril- 
lages overlying the original marginal mattresses, will resist sea action. 

Wood of all kinds considerably submerged is sufficiently secure against decay. 

Experience here shows that for about seventeen hundred feet invrards fkom 
the jetty ends the teredo destroys rapidly all exposed wood (including in this 
term the willows of the mattresses) lying more than four or five feet below the 
surface of the water. Evidence enough of its attacks upon piles and willows 
exists. But the teredo docs not attack wood where the free access of sea-water 
is impeded. Those portions of a stick buried in mud or sand, or packed 
around with mud or sand, are secure. We have no reason to believe that the 
teredo has penetrated or can penetrate far into the interior of the mattress 
courses ; we have pretty good reason to believe that the foundation mattresses 
are and will remain secure ; and probably also the bulk of the interior of the 
masses of willow-work. 

In what we have said under the head of ** progress," we have given suffi- 
ciently full details concerning settlement. It is still very great at the outer 
ends, though very much less in all those portions more than two or three thou- 
sand feet from those ends. That additional superficial applications of stone or 
concrete will be necessary to the structures we must expect. 

In the ordinary sense of the word permanency, i.e., capability of endur- 
ance of destructive forces, the works may be said to possess the attribute, to a 
reasonable degree, for work of the kind thus situated. As regards the outer 
ends, it is yet early to predict to what extent or how long renewals of height 
to compensate the still progressing settlement must be resorted to. 

6. Advisabiutt of axt Modification of the Act as Regards Terxs of 

Payment and Dimensions of Channel. 

As the United States has not suggested or desired any modifications of the 
terms of the act in these or other particulars, it follows that any change must 
be for the benefit of the contractor, and it equally follows that no change 
should be made unless justice to the contractor should demand it. This leads to 
an examination of the claims advanced by him for a modification of the terms 
of the act of 1875, by which the contract was awarded to him for improving 
the South Pass of the Mississippi River, so as to give a channel of twenty-six 
feet depth at its head, and a channel of thirty by three hundred and fifty feet 
at its outlet into the gulf. 
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The Board of 1874, instituted hy act of Congress to determine the best 
method to secure an outlet from the Mississippi River to the gulf, either by a 
canal or bj the improvement of one of its natural outlets, reported in favor of 
improvement of the South Pass at an estimated cost of $5,342,110, declaring 
that while its estimate was designed to cover every possible contingency of cost, 
it was believed the work could be done for a much less sum. No reason is 
known why Congress, which adopted this recommendation, should not have left 
the execution of the work to its own agents, except that the present contractor, 
Mr. James B. Eads, offered to accomplish the results contemplated by the board 
without payment unless those results were secured. It would seem, therefore, 
that this proposition of jmyments for results only influenced Congress to 
award the contract to Mr. Eads, instead of leaving the execution of the work 
to its usual agents. Taking this principle of no payments except for results, 
as the motive which governed Congress in awarding the contract to Mr. Eads, 
we are prepared to consider his claims to aid beyond what the original contract 
gives him, and what the supplementary act of June 19, 1878, advances to him. 

His claims are based, first, on the assumption that the work already exe- 
cuted and the results attained are greatly disproportionate to the payments he 
has received; and, second, on the financial embarrassment under which he 
labors, in consequence of his large expenditures in excess of his receipts. 

In regard to the results accomplished, Mr. Eads claims that as he was to 
provide a channel of thirty feet where there was only eight feet originally, 
and as he obtained a channel of twcnty-threo feet, he has accomplished fifteen 
twenty-seconds of the result promised, and that he should be paid in that pro- 
portion. But it should be remarked that a channel of less depth than eighteen 
feet at South Pass was not necessary, and it is clear from the contract and 
other evidence that Congress did not design to pay for any channel of a less 
depth than this. The useful result accomplished is, therefore, a channel from 
eighteen feet to twenty-three feet, and the proportion to the whole depth of 
thirty feet is five-twelfths. If the required widths of the prescribed channels 
and the failure to maintain the above full depths during twelve months be 
also taken into consideration, this proportion of five-twelfths will be largely in 
excess of the truth. But the contractor has been paid for results obtained, 
and had advances made to him up to date, aggregating $1,686,066, or about 
five-twelfths of the amount to which he will be entitled on securing a thirty- 
foot channel, leaving out of consideration the sum of $1,000,000, to be ret-ained 
for a series of years as security for the maintenance of the channel. On the 
other hand, neither the results of our own examinations nor the records and 
estimates of the inspecting engineer officer warrant ua to believe that the 
amounts already paid are disproportioned to the amount of work actually done. 

Financial embarrassment on the part of a contractor is not usually con- 
sidered by the government as a sufilcient reason for an advance of money be- 
yond the provisions of the contract; but as Congress has already authorized 
the advancing to Mr. Eads of $1,000,000, and as that sum may not bo sufficient 
for the work still to bo executed according to Mr. Eads's present project, 
we would recommend the advance of a further amount, not to exceed the 
$250,000 remaining of the $500,000 due on the attainment of a channel twenty- 
six by three hundred feet: the money to be expended under conditions similar 
to those imposed by the third section of the act of June 19, 1878. 
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As every additional foot in depth of channel is of substantial benefit to 
commerce, we would suggest the advisability of a change in the terms of pay- 
ment in the original act, so as to allow of payments for each additional foot 
gained, instead of for every two feet, the channels and payments to be as shown 
in the following table: 



Preaent system. 


System recommended. 


Channel. 


Payments. 

$500,000 
500,000 


Payments for twelve 
months* maintenance. 


Channel. 


Payments. 

$250,000 
250,000 
250,000 
250,000 


Payments for twelve 
months* maintenance. 


Feet 
28 by 850 

80 by 850 


$250,000 with 6 
per cent. int. 

$500,000 with 5 
per cent. int. 


Feet. 

27 by 325 

28 by 350 

29 by 350 

30 by 350 


$125,000 with 6 

per cent. int. 
$125,000 with 6 

per cent. int. 
$250,000 with 5 

per cent. int. 
$^0,000 with 5 

per cent. int. 



In view of our recommendation that Mr. Eads be provided with sufficient 
funds to complete his work according to his own programme as explained to 
us, and of his expressed ability to obtain virtually the depths and widths of 
channels prescribed; and further, as but a short time need elapse before results 
of completing his plans will be made manifest, this board think it premature 
to recommend at this time any changes in channel dimensions as required by 
the contract. 

SUXMAET. 

The opinions which the board have given in the above report may be con- 
densed into the following summary: 

Progress, — The east jetty has been built to a distance from East Point of 
about two and a quarter miles. The west jetty terminates opposite the east jetty, 
but its total length is only about one and a half miles ; the difterence being 
due to the greater extension of the natural banks on the west side of the pass. 
The distance in the clcai between the jetties is about nine hundred and fifty 
feet. Both jetties, to within one thousand five hundred feet from their sea- 
ends, are well advanced toward completion, but it is desirable that they should 
be in some portions raised and compacted to prevent the current passing so 
freely through them. The outer one thousand five hundred feet of each jetty 
is quite deficient in height and compactness, allowing the escape of a large 
percentage of the water of the pass, and require, therefore, to be raised and 
consolidated quite materially, and especially so at the sea-ends. Much mate- 
rial has been expended on these ends, but they continue to settle. The outer 
three hundred and thirty feet of the east jetty as originally built and the outer 
two hundred and eighty feet of the west jetty have altogether disappeared, 
and the contractor has decided not to attempt to rebuild the lengths thus lost. 

Kipp*s Dam, which connects the starting-point of the west jetty with the 
natural west bank, is in good condition. 
23 
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The dam across Grand Ba^ou has settled, and will require some building 
up from time to time in consequence of subsidence. 

The works at the head of the pass, where built above water, are in good 
condition, but some portions remain to be completed, and some additions are 
contemplated. 

Probable cost of completion, — It is impossible to state definitely the cost of 
completing a work that by its nature is indefinite. Mr. Eads, in his estimate^ 
proposes to make certain repairs and additions for the sum of about $350,000. 
The board agrees with him that the sum named will do the work estimated 
for; but it is of opinion that, on account of settlement and other causes, the in- 
dicated work will not complete his project. It is unable to predict what will 
be the rcsalting depth on the bar, and as the only standard of completion is 
the attainment of u channel over the bar thirty feet deep and three hundred 
and fifty feet wide, it follows that an estimate of the probable cost for works 
necessary to produce such channel, if it ever can be produced, cannot now be 
made. 

Results produced. — On the 28th of December, 1878, there was twenty-three 
feet depth over the bar at the mouth of South Pass. Although the depth over 
the bar is eight inches less than it was a year ago, the bar is narrower, and 
there has been a marked general improvement in the channel within the jet- 
ties. It is much more regular in form, and there has been an average increase 
in depth of two feet in the lower part of the jettied channel, and of from six 
to ten feet in the upper part. Outside of the jetties there is no present appear- 
ance of bar advance, and though during the past year soundings indicated 
variable conditions during different months, at the end of the year a scour of 
twenty-two inches is shown in the one and one^uarter square miles just sea- 
ward of the jetties, where during the preceding year there had been a resultant 
average fill of five inches. 

The cliannel at the head of the pass has somewhat deteriorated during the 
past year. The depth over the shoal at this place is about the same that it was 
a year ago (twenty-two feet), but the bar, which was then three hundred and 
fifty feet wide, is now eight hundred and fifty feet wide. 

Results that may probably be produced, — ^The board is of the opinion that if 
the jetties are raised and consolidated, so as to confine to the channel-way the 
greater part of the wa'^.r now escaping by lateral waste, it may be possible. to 
procure a depth of twenty- five or twenty-six feet over the bar, without regard 
to width, which corresponds to occasional depths of twenty-seven or twenty- 
eight feet. At the head of the pass Mr. Eads expects to procure the depth of 
twenty«flix feet required by the contract by still further diminishing the cross- 
section of the Southwest Pass and Pass & Loutre, if necessary. The board is 
not fully confident that that alone will suffice. 

ProbaJbiU permanency, — ^The jetties may be considered as fairly permanent, 
except the outer ends, for a distance of about fifteen hundred feet. Here the 
chief difficulty is due to the softness of the bottom on which the jetties rest 
Experience indicates that they will continue to settle, and will therefore re- 
quire to be raised from time to time. When this subsidence will cease it is 
now impossible to predict. All the other works may be considered as fairly 
permanent, or can bo made so. What repairs will be needed on them from time 
to time will be moderate in amount and easily made. 
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Advisability of any change in the contract in regard to terms of payment 
and dimensions of channel, — As the gain of each foot in depth of channel is 
of much importance to commerce, the board recommends that the act of 1875 
be so amended as to authorize the payments for each foot instead of two feet, 
the aggregate to be paid remaining the same, and, as the contractor represents 
himself as laboring under serious financial embarrassments, occasioned by 
large outlays beyond what hehas received, which will prevent his prosecution 
of the works toward completion, beyond what can be done with the advances 
to him already authorized by Congress, the board further recommends an 
additional advance, if needed, to complete his project, of not exceeding two 
hundred and fifty thousand dollars, the expenditures to be made according to 
the conditions prescribed by section 8 of the act of June 19, 1878. 

In view of the various considerations presented in the report, and of the 
confidence expressed by Mr. Eads of his ability to secure the ultimately re- 
quired channel of thirty by three hundred and fifty feet by works the cost of 
-which will be amply covered, accordmg to his estimates, by the additional two 
hundred and fifty thousand dollars which we have advised to be advanced to 
him, the board does not recommend any further changes in the terms of pay- 
ment or dimensions of channel lequired by the contract. 
Respectfully submitted. 

J. G. Barnard, 
Colonel of Engineers and Brevet Major-Oeneral. 

J. N. Macomb, 
Colonel of Engineers, Vtiited States Army. 

Z. B. Tower, 
Colonel of Engineers^ Brevet Major-Oeneral. 

H. G. Wright, 
Lietttenant-Colonel of Engineers, Brevet Major-General. 

Wm. E. Merrill, 
Major of Engineers and Brevet CoUmd. 
HoiL Geo. W. McCrart, 

Secretary of War, Washington, D, C. 
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This report, although in some respects objectionable (as will hereafter be 
shown), effectually settles several important questions, which have been much 
controverted. These will be first considered. 

results in front of the jetties. 

Prominent among the evils which were prophesied by the enemies of the 
jetties, was that of the formation of a bar at their mouth. It was declared 
that if a deep channel could be obtained it would have no permanent exist- 
ence, but would soon be rendered valueless by an advance of the bar. So per- 
sistent has been the cry of bar advance, in official and unofficial pubtications, 
and so widely has it been circulated through the medium of the press of the 
country, that these predictions have given rise to grave doubts upon the sub- 
ject, in the minds of many of those who were deeply interested in, and who 
sympathized with this effort to give relief to the commerce of the Mississippi 
River. Facts are not wanting to dispel these doubts. The reports from time 
to time of the government officer in charge of the work (Captain Brown), the 
charts which he submitted from official surveys made by himself, conclusively 
demonstrated the utter falsity of all allegations in regard to a " bar advance ; " 
but, in the face of these reports and accompanying charts, the enemies of the 
work have persisted in repeating their assertions to the contrary. The report 
of the Board of Engineers, which we are now considering, certainly puts for- 
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ever at rest this mnch-yexed question, and dispels all doubt upon the subject. 
In considering this question of "bar advance/' the board unanimously says : 

'<In connection with the 'probable results' of jetty construction, upon 
which we are directed to report, there is one to which pre-eminent importance 
has been attributed, and which should not be here overlooked — that of bar ad- 
Tance. • ♦ ♦ • If, in this connection, we take into account the position 
of the thirty-foot curve outside the jetties (and this is evidently a better test), 
there is shown, instead of advance, cm absolute retrogression. Or, again, if we 
have reference to deeper curves, Captain Brown's surveys (Annual Kcport, table, 
p. 15) ehow that, from June, 1877, to July, 1878, the 40, 50, 60, 80, 90^ and 100 
feet curves had drawn in toward the ends of the jetties the respective distances 
of 117, 228, 190, 65, 71, and 183 feet, the seventy-foot curve alone showing ad- 
vance into the gulf (forty-six feet). The actual results, therefore, so far as we 
know them, do not justify the predictions of accelerated bar advance. On the eon" 
trary, they show a disappearance of bar material from the front of the Jetties/* 

RESULTS WITHnr THE JETTIES. 

Tlie next important matter settled by the Board is that relating to results 
produced within the jettied channel. The opponents of the jetties, as we have 
seen, started with the prediction that no reliable results would be achieved, and 
sought to induce the belief that the improvement from time to time in the 
channel was not a general one, but that a deepening in one place involved a 
shoaling in another. The report of the present Board disposes very summarily 
of all such assertions. After quite an elaborate detail of the results produced, 
the Board says : 

"The maximum bar depth that has been obtained prevailed December 
14, 1877, when it was 23.7 feet. At the date of the latest survey, December 
28th, 1878, it was twenty-three feet. This slightly decreased bar depth by no 
means indicates actual retrogression in the progress of results. On the con- 
trary, there has been constant progressive general improvement in the jettied 
ehannd, at no time more evident than at present. 

" At the date last named a depth* of twenty-four feet, with a channel width 
of three hundred feet, extended down to within two thousand feet of the jetty 
ends; and the same depth with a channel width of two hundred feet, almost to 
the very ends. Thence to the same depth outside was a distance of but sixty 
fteet, with a navigable channel of twenty-three feet intervening. 

" The twenty-five foot channel has nearly the extent of, and not much less 
width than the twenty-four foot channel From its terminus inside to the 
same depth outside of the bar, there is but an interval of one hundred and 
aUty feet" 

PERXAXESrCT OF THE WORKS. 

Another question of interest and importance settled by the Board Is that 
relating to the " permanency of the works." This is of course a matter of 
great moment, as it involves the question whether the good results produced 
can be permanently maintained* 

In reference to this matter the Board says: 

'* Wave (or storm) action of the sea and decay or detirvdion by the teredo of 
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the willow mattresses are the principal destractire elements to be mentlcmed; 
an additional element of deterioration, not peculiar to the location, but sap- 
posed to be so prominent as to involye the question of permanence, must also 
be noticed. The jetties, except the extreme ends and contiguous portions, for 
about one thousand five hundred feet inward, are so well sheltered by shoals 
that wave action, except on those portions, has little effect On the sea ends 
the effect has been considerable, but mainly superficial, destroying more than 
once the upper course or courses of mattresses, and washing off and scatter- 
ing the stones (mostly small) which have been repeatedly applied to the top 
surface. Wave action is by no means as violent here as in similar exposures on 
the Atlantic coast. We see no reason to doubt that the thick concrete capping 
Mr. Eads is now commencing to apply (work having already begun on the 
upper portions), flanked by enrockments of heavy stones on palmetto-log grii- 
k^ges, overlying the original marginal mattresses, will resist sea action. 

'* Wood of all kinds, considerably submerged, is sufficiently secure against 
decay. 

<< Experience here shows that for- about one thousand seven hundred feet 
inwards from the jetty ends the teredo destroys rapidly all exposed wood (in- 
cluding in this term the willows of the mattresses) lying more than four or five 
feet below the surface of the water. Evidence enough of its attacks upon piles 
and willows exists. But the teredo does not attack wood where the free ac- 
cess of sea water is impeded. Those portions of a stick buried in mud or sand, 
or packed around with mud or sand, arc secure. We have no reason to be- 
lieve that the teredo has penetrated, or can penetrate, far into the interior of 
the mattress courses; we have pretty good reason to believe that the foundation 
mattresses are and will remain secure; and probably also the bulk of the in- 
terior of the masses of willow-work. 

'* In what we have sfud under the head of * progress ' we have gireH suffi- 
ciently full details concerning settlement. It is still very great at the outer 
ends, though very much less in all those portions more than two or three 
thousand feet from these ends. That additional superficial applications of 
stone or concrete will be necessary to the structures we must expect. 

" In the ordinary sense of the word permanency, t. 6., capa^lity of endur- 
ance of destructive forces, the works may be said to possess the attribute to a 
reasonable degree, for work of the kind thus situated. As regards the outer 
ends, it is yet early to predict to what extent or how long renewals of height to 
compensate the still progressing settlement must be resorted to." 

UODTFICATION OF THE SPECIFIED DIMENSIONS OF CHANNEL. 

Having thus emphatically certified to the complete success of the jetties, tie 
Board proceeds to consider the advisability of modifying the jetty act as re- 
gards dimensions of channel and terms of payment. These matters we will no- 
tice in their order; and first, as to ** dimensions of channel.'* 

An official letter which I addressed to the Board under date of January 
4th, A.D. 1879, contained the following urgent request, which is here put in 
italics: 

** With respect to a modification of the dimensions of the channel described 
in the act, I earnestly hope the Board will stat« the probable size which the 
normal discharge of the pass is capable of maintaining between the jetties when 
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they are fully consolidated and completed, and thai it wiU also express its views 
as to the advisabilUy of undertaking to maintain one of gretiter dimensions^ by 
forcing an increased volume through it. The results which have been developed 
thus far by the worics seem to me to correspond in a remarkable degree with 
the effects which were anticipated by the commission of 1874, and to indicate 
that the maximum capacity of the pass was correctly assumed by the comnds- 
sion. To produce the maximum channel described in the act will, I think, in- 
volve the necessity of a central depth throughout the jetties of not less than 
from thirty-five to forty feet. 

"The natural volume of the pass cannot, I am confident, create so great a 
depth through the jetties, and if it be insisted upon by the United States, it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbance of the regimen 
of the three passes td an extent that can only be known after it is probably too 
late, to remedy the evU." 

Having submitted this request for an expression of opinion upon a matter 
so manifestly important, and so clearly embraced within the duties imposed 
upon the Board by the act of 1878, 1 confidently expected a response. 

It will be at once apparent to even the casual reader that the question sub- 
mitted was a vital one. If the safety of the works be endangered, and the de- 
struction of the good results achieved be possible, from forcing an unnatural 
quantity of water through the pass, thus again placing fetters upon the now 
free commerce of the river, and if the works now erected are likely to produce 
a channel sufficient for the present and prospective wants of commerce, it 
would seem plain that the question is one which should have commended itself 
to the most careful attention and consideration of the commission. That a 
twenty-six foot channel is entirely adequate would appear from the fact that 
the commission of a.d. 1874, instituted by act of -Congress, to determine the 
best method of securing an outlet from the Mississippi River to the Gulf, rec- 
ommended in its report a resort to the jetty system, claiming that by that 
system a channel twenty-five or twenty-six feet could be secured. 

In this connection it may also be noticed that the president of the present 
Board (Gen. Barnard), in a minority report on the Fort St. Philip Canal pro- 
ject, dated January 20, 1874,* gave expression to the following opinion : 

" With twenty feet at extreme low tide, vessels drawing twenty-two and a 
half feet could, owing to the softness of the bar, frequent the port of New 
Orleans, and for mere commercial purposes probably twenty feet draft would 
be adequate. A draft of twenty-three feet will include eighty-five per cent 
of the shipping of the world ; and with a draft of but eighteen feet vessels 
(steamers) can be built of five thousand tons, carrying seventy thousand bushels 
of com, or about eleven thousand bales of cotton. It is clear, then, that for 
commercial purposes a depth of twenty feet on .the bars of the passes will 
suffice to furnish a navigable outlet, and relieve the commerce of the valley 
from enhanced charges arising from insufficient tonnage in the transports." 

A perusal of the report of the present Board will show that it utterly ignores 
the important question submitted to it by me, and that its recommendations 
are entirely uninfluenced thereby. It says : 



• See Report of the Secretary of War, 1874-'75, vol. U. part 1, p. 844. 
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In view of oar recommendation that Mr. Eads be provided with sufflci^at 
funds to complete his work according to his own programme, as explained to us, 
and of his expressed ability to obtain yirtually the depths and widths of chan- 
nel prescribed ; and further, as but a short time need elapse before results of 
completing his plans will be made manifest, this Board thinks it premature to 
recommend at this time any changes in channel dimensions as required by the 
contract. ** 

The ** expressed ability to obtain the depths and widths of channel pre- 
scribed," attributed to me by the Board, may have some light thrown upon it 
by a reference to a portion of my official letter before quoted. I say in it : 

'* The natural volume of the pass cannot, I am confident, create so greitt a 
depth through the jetties, and if it be insisted upon by the United States* it 
can only be produced by forcing more water through the pass. This will in- 
volve, in my opinion, danger to the jetties, and a disturbance of the regimen 
of the three passes, to an extent that can only be known after it is probably too 
late to remedy the evil." 

It is passing strange that I should have been so misunderstood by the Board. 

A Board composed, as this one was, of several of the most distinguished 
members of the corps, could not have failed to appreciate the vital importance 
of a question which not only involves the stability of the jetties, but the regi- 
men, or sensitive adjustment, which nature has established between the dif- 
ferent inclinations of the surfaces of the main river and its three chief outlets, 
and their respective volumes of water, by which adjustment the velocity of 
current in each channel is so tempered that the floods of the parent stream are 
discharged through it year after year, without rapid or important alterations 
in its size, although each flows through a bed formed by the most recent and 
sensitive deposits of the delta-~deposits which are swept away or added to with 
every abnormal increase or diminution of velocity. The slopd or fall per mile 
of each pass and of the main river is different in each channel, and if the vol- 
ume flowing in either be increased or diminished, the current velocity must be 
altered, and it is then no longer adjusted to carry the sediment with which it 
is charged through such channel without deposit or scour occurring. The re- 
sult of such disturbance of regimen, therefore, tends at once to produce results 
which, if unchecked, may lead to the extinction or filling up of the pass with 
deposits on the one hand, or its continual enlargement on the other, until it may 
at last discharge the entire volume of the river, and thus destroy the other passes. 

That two members of the Board, at least, had settled convictions upon this 
important question, and that the entire Commission of 1874 fully agreed with 
them, is evident from the testimony given by these two membeis (Generals 
Barnard and Wright), before a committee of the Senate in 1878. 

(General Barnard, in his testimony, said : 

'* Question. Suppose tb« scouring force between the jetties should deepen it 
from seven to from twenty-three to twenty-four feet ; now suppose the scouring 
force with the present water in it is exhausted at twenty-four feet, would it be 
safe to turn in any water from the Southwest Pass and Passd Loutre from the 
main river, through this South Pass, to add to the scouring, to make it thirty? 
—Answer. I have no confidence in it ; nor was that ever recommended by the 
Board of 1874. I do not say it cannot be done, but to be safe, I would say it 
should be a slow process. It would require much labor and great expense. It 
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wonld create an additional ' head/ and the results in the case of that Jdnd are 
not easily foreseen. If done at all, I would advise it to be done Tery carefully 
and slowly, and in that way probably more water would be directed in the 
pass. It would have to increase its own section all the way down in order to 
carry that water." 

General Wright, in answer to the question as to the advisability of tforcing 
more water into South Pass, in his testimony, said : 

'^The Commission of 1874, which got up the original plan of the jetties, 
discussed that matter at great length, and it was, I think I may say, the unani- 
mous opinion of the members that the size of the pass could not be interfered 
with ; that what we wanted was that the regimen of the pass should not be 
disturbed ; and to that end there is put into the estimates a certain amount, 
I don't remember whether specifically or not, though I think it was, to prevent 
any enlaigement of the pass at all." 

In the face of this record further comment is unnecessary. 

MODIFICATION OF TERMS OF PAYMENT. 

We next come to consider the recommendations of the Board as to the 
advisability of a modification of the act of a.d. 1875, as regards ** terms of 
payment." In its consideration of this question, the Commission does not 
exhibit that breadth of view which would be expected from officers of such 
high rank and character. The Board approaches the matter from a most 
unfortunate standpoint. It adverts to the fact that Congress did not leave 
" the execution of the work to its own agents.*' It will be unnecessary now to 
discuss the question as to whether government engineers should have a mo- 
nopoly of government work, and the civil engineers of the country be excluded 
from all participation therein, and this regardless of all considerations, whether 
in the saving of money to the Government or otherwise. This matter seems 
evidently to have presented itself to the mind of the Board, and no doubt un- 
consciously warped its judgment and contracted its views. How far it did so, 
can only be determined by a careful consideration of the report. Now, what 
facts do the board find ? 1. That the works are permanent ; 2. That great 
and good results have been produced thereby ; 3. That $350,000 will substan- 
tially complete the works ; and, 4. That the works, when completed, wUl 
probably produce a channel which can be maintained of at least twenty-five or 
twenty-six feet in depth. In regard to th9 amount which will be necessary to 
complete the works, the Board says : 

** Mr. Eads estimates the cost of doing the work thus summarily indicated 
at $349,641. 

<* The Board have carefully gone over the details of this estimate, and be- 
lieve that it is substantially correct. They differ from Mr. Eads in some minor 
items of cost, but these differences are amply covered by the $58,273 allowed 
for contingencies. 

"The Board is therefore of the opinion that the work indicated by Mr. 
Eads can probably be done for his estimate, provided no extraordinary contin- 
gencies intervene." 

The Commission of 1874 estimated the cost of the works at the sum of 
$5,342,110. I agreed, however, to do the work for $5,250,000, thus saving to the 
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Oovemment $02,110 in constniction. And I agreed to maintain the woricB for 
twenty years for $100,000 per annum (which maintenance the Commission liad 
estimated at $180,000 per annum), thus saving $000,000 more. It appears, 
then, that $5,250,000 was a low estimate for the cost of the work. The Board 
(as we have seen) says $350,000 will complete the work ; and it admits that 
only $1,686,060 has been paid on it up to this time. 

The account, therefore, from the Board's own showing, stands thus : 

Price to be paid for the works $5,260,000 

Paid on account to date 1,686,066 

Amount unpaid 8,563,984 

Required to complete the works 850,000 

Surplus in the hands of the United States $3,218,984 

Reference might here again be made to my letter to the Board, from which 
I quote the following : 

* * But if the progress made by us in producing stipulated depths of channel 
be alone taken as the only basis for determining the proportion of the woik 
that has thus far been completed (although such method of estimating it would 
seem manifestly unfair), it can be shown that the pay received falls much 
below what it should be, even under such ruling. 

**For instance, we were to deepen the bar from eight feet to thirty feet, 
being a total deepening of twenty-two feet, of which twenty-two feet we have 
already accomplished fifteen feet, having at present a channel depth of twenty- 
three feet. This is equal to fifteen twenty-seconds, or nearly sixty-eight per 
cent, of the total depth. 

Sixty-eight per cent, of the price for the completed work is $3,570,000 

Paid by the Government (to Jan. 1st) 1,600,000 

1,970,000 
Less ten per cent, reservation 197,(X)0 

Leaving unpaid and already earned $1,773,000 

"If this sum were authorized^ be paid at once by the Gfovemment, it 
would still retain $1,877,000, or $877,000 to complete the works, and $1,000,000 
reserved to be paid in ten and twenty years. I will add that, if this total sum 
were at once paid me, it would not suffice to discharge all the debts created by 
me in the construction of the works." 

Surely the retention by the Government of the sum of $1,877,000 would 
afford it ample security to cover any exigency which might arise. The con- 
clusions of the Board upon this subject we will notice hereafter. Reference 
may here be made, however, to a suggestion of the Board touching the matter 
of future expenditures upon work at the sea ends of the jetties. It says : 

** The jetties may be considered as fairly permanent, except the outer ends 
for a distance of about one thousand five hundred feet. Here the chief diffi- 
culty is due to the softness of the bottom on which the jetties rest. Experience 
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indieaies that thej will continue to settle, and will therefore require to be raised 
from time to time. When this subsidence will cease it is now impossible to 
predict. All the other works may be considered as fairly permanent, or can be 
made so. What repairs will oe needed on them from time to time will be 
moderate in amount and easily made." 

If, indeed, it be true that the sea ends of the jetties will settle, and it will 
become necessary to raise them from time to time, such work can readily be 
done without reference to the sum of $5,250,000 to be paid for the work. The 
act of A.D. 1875 (jetty act) reserves one million of the price, and $100,000 per 
annum as an independent fund for maintenance, which is sufficiently ample to 
cover all such contingencies. 

PROBABLE RESULTS. 

We now come to consider the question *' what depths of channel will the 
works produce ? " In regard to this the Board says : 

''The foregoing considerations and the facts already stated under the head 
of results actually observed in the progress of channel development during the 
last twelve months, induce us to think that if the jetties were well consolidated 
and raised sufficiently high to prevent leakage and overflow, a considerable in- 
crease of navigable depth would resiilt. We cannot state that, in our opinion 
it is a ' probable result ' that the depth of thirty feet will be attained, as as- 
sumed by Mr. Eads. What the limit will be cannot be positively announced. 
That it may attain a depth of twenty-five or twenty-six feet is all we can ven- 
ture to expect as a depth which shall permanently maintain itself ; and as past 
experience shows annual fluctuations amounting to about two -feet, a perma- 
nent channel of twenty-five or twenty-six feet will require an occasional chan- 
nel of twenty-seven or twenty-eight feet." 

RECOMMENDATIONS OF THE BOARD. 

Having thus given the facts found and submitted by the Board, we come to 
consider its recommendations. These are, in brief, as follows : 1, That $250,000 
of the twenty-six foot payment be advanced to me, to be expended under con- 
ditions similar to those imposed by the third section of the act of June 19, a.d. 
1878 ; and 2 (in the language of the Board), " As every additional foot in 
depth of channel is a benefit to commerce, we would suggest the advisability 
of a change in the terms of pa3rment in the original act, so as to allow of pay- 
ments for each additional foot gained instead of for every two feet, the chan- 
nels and payments to be as shown in the following table : 
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PRKBKXT StBTBM. 


1 

Stbtbm Rbcommekdbo. 


Channel. 


Pay'ta. 


Pajinentfl for IS months' 
maintenance. 


Channel. 


Pay'ts. 


Payments for 12 months* 
maintenance. 


28x350' 
80x350' 


500,000 
500,000 


250,000 with 6 per 
cent, interest. 

500,000 with 5 per 
cent, interest 


27x325' 
28x850 
29x350 

, 30 x850 

1 


250,000 
250,000 
250,000 
250,000 


125,000 with 6 per 
cent interest 

125,000 with 6 per 
cent interest 

250,000 with 5 per 
cent, interest. 

250,000 with 5 per 
cent interest." 



In the face of the great results accomplished and about to be accomplished, 
and with less than one-third of the price of the works paid, the Board recom- 
mends no action whatever by Congress which would really afford me the relief 
which my necessities demand. The report is rich in expressions of approval of 
the work — poor only in its recommendations. Of what avail to me would be 
the advance of $250,000, hampered by the condition that it be expended only 
on the works ? Would it serve to relieve me from the mountain of debt which 
I bear ? Would it pay, even to a small extent, the contractors whom I have 
employed, and who have devoted their whole fortunes and years of labor to 
this great work ? The liberality of this recommendation of the Board is only 
equaled by that of its second recommendation, which, in plain English, may 
be stated thus : '* The works will not, we believe, produce a greater depth of 
channel than twenty-six feet. We recommend that for every additional foot 
over twenty-six feet secured, Mr. Eads be paid the following sums of money." 

Again I call attention to the fact that the Board of a.d. 1874 (of which 
one of the present Board was the president), recommended the improvement 
of the South Pass. They said in substance : This work will cost $5,842,110 ; 
it will secure a channel twenty-five or twenty-six feet in depth. This is a suffi- 
cient channel to accommodate the present and prospective wants of commerce, 
and the work should be done. The present Board (in effect) says : Mr. Eads 
has done the work contemplated by the Board of a.d. 1874 ; he has secured 
twenty-three feet of channel depth ; the completion of the works, which are 
of a permanent character, will cost $350,000, and a channel will then be pro- 
duced of twenty-six feet, which can be maintained; for this work Mr. Eads has 
only thus far received from the Government $1,686,066, and, with $3,563,934 
of the agreed price still unpaid in the hands of the Government, we are only 
willing to recommend that $250,000 more, hampered with the condition that 
every dollar shall be expended on the work, shall be appropriated by Congress, 
and provision be made that ho shall receive further payments when he obtains 
depths which we do not believe he ever can secure. 

The Board, in its report, uses the following language: 

** But it should be remarked that a channel of less depth than eighteen 
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feet at Soath Pass was not necessary. • • • • The useful result accom- 
plished is, therefore, a channel from eighteen feet to twenty-three feet." In this 
connection the Board might have added that a permanent channel eighteen 
feet in depth was worth to the Government $250,000 per annum, as it cost about 
that amount to maintain the uncertain channel at Southwest Pass. 

Particular attention is called to the following paragraph in the report : 

" The Board of 1874, instituted by act of Congress to determine the best 
method to secure an outlet from the Mississippi River to the gulf, either by a 
canal or by the improvement of one of its natural outlets, reported in favor of 
improvement of the South Pass at an estimated cost of |5,842»110, declaring 
that while its estimate was designed to cover every possible contingency of 
cost, it was believed the work could be done for a much less sum. No reason 
is known why Congress, which adopted this recommendation, should not have 
left the execution of the work to its own agents, except that the present con- 
tractor, Mr. James B. Eads, offered to accomplish the results contemplated by 
the Board without payment unless those results were secured. It would seem, 
therefore, that this proposition of payments for results only influenced Con- 
gress to award the contract to Mr. Eads, instead of leaving the execution of 
the work to its usual agents. Taking this principle of no payments except 
for results as the motive which governed Congress in awarding the contract to 
Mr. Eads, we are prepared to consider his claims to aid beyond what the origi- 
nal contract gives him, and what the supplemental act of June 19, 1878, ad- 
vances to him." 

This paragraph conveys the plain inference that I have been simply execut- 
ing a system of improvements originally designed and recommended by the 
Commission of 1874, and that the construction of the works was not put in 
the hands of the Engineer Corps of the Army by Congress simply because I 
promised certain specified results on pain of non-payment. This inference is 
fully sustained by the conclusions of the Board and its recommendations. I 
am thus not only denied the right to pecuniary relief by the deductions which 
the Board has drawn from its premises, but the premises themselves deprive 
me of any consideration in connection with my appeal, of the important fact, 
that it was I, and not the engineers of the army, who initiated and planned 
the improvement which has proved so successful. 

This statement of the Board and its unfair conclusions therefore compel 
me, in self-defense, to state that I urged this plan of improvement as the only 
proper one, upon the attention of a large number of the members of the Forty- 
third Congress, in May of 1873, during their visit to the mouth of the river, 
and that in the winter following I made a formal proposition to Congress to 
deepen the mouth of the Southwest Pass by the jetty system, and offered to 
guarantee its complete success, before &nj member of the Corps of Engineers (so 
far as I can learn) had ever expressed officially or publicly any preference what- 
ever for this method of improving the mouth of the Mississippi over that of a 
canal, and long before the Commission of 1874 was even thought of.* In- 



• The flret appropriation for improving the mouth of the river was made ii years ago. The 
plan of dredging with bnclcetii was recommended, and the plan was approved by a Board of 
United State? Engineers. In 1832. another appropriation wa"* made, and a Board composed of 
CSaptaIn Latimer, of the Naxy, and Major Chase, General Barnard, and General Beauregard 
was appointed. Thia Board recommended, /r«^, the process of stirring np the bottom should 



366 THE MISSISSIPPI JETTIES. 

deed, the yery creation of the Commission was the result of my proposal, and 
the opposition it evoked from some of the prominent engineers of the army. 
General Barnard afterwards,* and the Commission after him, recommended 
its application to the South Pass, which location required the reduction of a 
shoal at the head of the pass, that has since been admitted by engineers gen- 
erally to have been a problem of greater difficulty than that at the mouth. 
General Barnard and the Commission simply differed with me in the selectioii 
of the pass for the application of the jetty system, and there has been nothing 
in the results produced, or in ray studies of the subject, to alter my belief that 
a larger and deeper channel could have been secured at an earlier date at liie 
' Southwest Pass, and one no less permanent, than the one which has been ob- 
tained at the South Pass. 

So far as the plans of construction and location of the various works are 
concerned at South Pass, they are my own, and were not furnished or planned 
by the Commission. The report of the Commission and the lesser cost of im- 
proving South Pass caused the Senate to disagree with the House, which, not^ 
withstanding the report, had voted almost unanimously to apply the proposed 
system to the larger pass. 

The unusual severity of those provisions of the jetty act, by which an 
almost entire completion of the work was really required for a total payment 
of less than one-third of the agreed price, can only be attributed to the hos- 
tility evinced by some of the members of the Engineer Corps of the army. 
Their arguments against the plan and their determination that this great work 
should not be intrusted to me, gave birth to all kinds of predictions of evil 
and failure. Their antagonism naturally enough alarmed Congress, and re- 
sulted, first, in the enactment of the severe provisions referred to; and, second, 
in requiring me to accept the South instead of the Southwest Pass. The bill 
as it passed the House provided for the improvement of the Southwest Pass. 
In the closing hours of the session, however, the Senate Committee, as advised 
by the Commission, substituted the South Pass; but, against my ownprotesta- 
tion and mithout the advice of experts^ it insisted on my agreeing to produce 
at this little pass, depths and widths of channel similar to those I had pro- 
posed for a pass four times as large, or else see the execution of my project 
put into the hands of its opposers. 

be tried ; second^ if this failed, dredging by buckets should be tried ; third, if both tho9e 
modes failed, parallel jettica should be constructed " at the mouth of Sovthipest Pavt^ to be 
extended into the gulf annually, as experience should showr necessary ; ^* yburf A, should it 
then be needed, lateral outlets should bo closed. Finally^ should all these methods fail, a 
ship canal might be resorted to. See Humphreys and Abbott's Report, page 486. 

* General Barnard, in his minority report on the Fort St. Plillip Canal, dated Sdth Jan* 
nary, 1874, discusses, ^rf^ the method of dredging or stirring np the bottom, and, «MDiuf , 
that of jetties. With ref>pect to dredging, and ai« a reason for further congi<ieration and stndy 
of ihe means' to be finally selected for surmounting the difficulties at the month of the river, 
he says : " By reference to the best authority, I have proved the adequacy of dredging opera- 
tions on the bar by well-tested means ; but I thiiilc there is yet room for improvement, and 
especially in diminishing cost." He further says of dredging, that the attainment of 20 feet 
depth on the bar has by no means been established to be the maxironm, and adds : " As to 
that dnpth, however, we have the strongest assurances.** He discusses the jetty method of 
improvement with great ability, but says : "The questiim submitted, however. Is not so much 
to recommend its trial (of the jetty system) as to recommend Its 0(mHd«ration and that bciQ' 
tiny and survey on which alone estimates can be based.** * 
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In March, 1&71, the Secretary of War was requested to cause an examina- 
tion and survey, with plans and estimates of cost, to be made for a ship canal 
to connect the river with the gulf, and to report upon the feasibility of the 
same. About three years later (February 4, 1874) a Board consisting of seven 
army engineer officers reported in favor of its construction, General Barnard, 
its president, alone dissenting. The majority of that Board and the Chief of 
Engineers took strong ground against the jetties, and the energy with which 
their opinions were maintained resulted in the passage of a bill in the House 
of Eepresentatives in June, 1874, appropriating $8,000,000 with which to com- 
fnence the construction of the canal, the cost of which was estimated at 
$18,000,000.* The Senate Committee rejected the canal bill, and introduced 
a bill to create the Commission referred to by the Board as the Commission of 
1874, which Commission did not report in favor of applying the jetty system 
to the South Pass until January 18th, 1875. 

I think the members of the Forty-third Congress will dissent from the 
inference sought to be created by the Board, namely, that the method of im- 
provement adopted by that Congress was originated by the Commission of 
1874, and that but for my proposal the engineers of the army would have been 
intrusted with the building of the jetties; for the facts show that the Commis- 
sion of 1874 would not have been created but for my proposal, and thUt if I 
had not made it, and urged the jetty system with all the ability I could com- 
mand, the '* usual agents of the government," instead of being intrusted with 
this work, would, in all probability, now be digging in the sickly marshes of 
Louisiana the canal recommended by a prior Commission. 

Of that stupendous project. General Barnard, when advocating "an open 
river mouth," said, "It would be a rash confidence that would anticipate* 
completed Fort St Philip Canal earlier than 1884." 

From these facts it is evident that if it had not been for my proposition to 
deepen the mouth of the Mississippi River by the jetty system, the commerce 
of the vast empire which constitutes its valley, would to-day, and for yeai-s to 
come, be fretted and hampered by the bars at the mouth of the river, or be 
compelled to seek expensive and unnatural routes to the seaboard. Further 
oomment is unnecessary. 

It remains to be seen whether an American Congress is prepared to put 
the stamp of condemnation upon individual enterprise, and decline to act with 
Justice and liberality toward one, who, in the face of unprecedented difficul- 
ties, has secured to the Valley of the Mississippi, and to the whole country, a 
deep and permanent outlet from the river to the sea. 

* See report of the Secretaiy of War, 1874, 1875. vol. U, part 1, page 806. 



APPENDIX XX. 

(See page 902.) 

ACT OP CONGRESS, 

Approved March 8, 1879. 

BEING PART OP THE 



OP THAT DATE. 



That the fourth and succeeding sections of an act entitled " An act mak- 
ing appropriations for the repair, preservation, and completion of certain pub- 
lic works on rivers and harbors, and for other purposes," approved March 3d, 
anno Domini eighteen hundred and seventy-five, authorizing James B. Eads 
and his associates to create and permanently maintain a wide and deep channel 
between the South Pass of the Mississippi River and the Gulf of Mexico, be 
and they are hereby amended so as to provide, in lieu of the payments therein 
provided, that payments to said Eads or his legal representatives shall be nuide 
as follows, namely: 

The Secretary of War is hereby authorized and directed to draw his war- 
rant upon the Secretary of the Treasury of the United States, in favor of said 
James B. Eads or his legal representatives, for the sum of seven hundred and 
fifty thousand dollars, which said sum is hereby appropriated; and the Secre- 
tary of the Treasury is hereby authorized and directed to pay to said Eads or 
his legal representatives, out of any money in the treasury not otherwise appro- 
priated, the sum for which said warrant is drawn. 

When a channel shall have been obtained by the action of the jetties and 
auxiliary works authorized by said act, twenty-five feet in depth, and not less 
than two hundred feet in width at the bottom, through the said jetties, there 
shall be paid five hundred thousand dollars. 

When a channel shall have been obtained through the jetties twenty-six 

368 
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feet in depth, and not less than two hundred feet in width at the bottom, iheie 
shall be paid five hundred thousand dollars. 

When a channel thirty feet in depth, without regard to width, shall have 
been obtained through the jetties, there shall be paid five hundred thousand 
dollars ; and the one million dollars provided by the hereinbefore-recited act to 
be paid by the United States in ten and twenty years shall be earned by said 
Eads and his associates, and the same, with interest, shall be paid to said Eads 
or his legal representatives, at the times and in the manner provided by said 
act. 

The one hundred thousand dollars per annum provided by said recited act 
to be paid to said Eads and his associates during a period of twenty years, 
shall be paid at the times and in the manner therein provided, upon the main- 
tenance by said Eads and his associates of a channel through the jetties twenty- 
six feet in depth, not less than two hundred feet in width at the bottom, and 
having through it a central depth of thirty feet, without regard to width. 

Nothing herein contained shall be so construed as to repeal or in any wise 
affect the provisions of the amendatory act, approved June 19, anno Domini 
eighteen hundred and seventy-eight, by which said Eads is entitled to receive 
certain moneys to pay for materials furnished, labor done, and expenditures 
incurred in the construction of the work at the mouth of the Mississippi 
River; and the whole of the hereinbefore-recited act, approved March 3d, anno 
Domini eighteen hundred and seventy-five, except as the same is hereby ex- 
pressly modified or amended, or has by act heretofore passed been modified or 
amended, shall be and remain in full force, and have the same effect as if this 
act had not been passed* 
24 



APPENDIX XXL 

(See page 220.) 
TABLE OP COMPARISON 

Of SOOtTB AND DbFOSIT in 37 SUBDITISIONS, CONTAHOMG ABOXn 0.278 Squaxb 
ViLESi OS 178.38 ACBES, IMMEDIATELY SEACARD OF THE K!n> OF THE 

SOUTH PASS JETTIES, 

(See Plate 28, facing page 220,) 
Between the dates of Mat, 1875, and Decembeb, 1879, to aoooupasy 

COMPAKATIVB ChABT, PlATE 23. 



Number 

of Bub- 

divi- 

■lODS. 



1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 



Area of subd! 

visions in square 

feet. 



500,000 
500,000 
500,000 
500,000 
500,000 

50,000 
100,000 
150,000 
200,000 
250,000 

50,000 
100,000 
150,000 
200,000 
250,000 
100,000 
100,000 
200,000 
250,000 
100,000 
100,000 
200,000 
250,000 
100,000 



Mean depths in sub- 


divisions in feet. 


1875. 


1879. 


21.5 


26.1 


83.2 


31.6 


33.9 


37.6 


41.1 


42.0 


47.8 


45.7 


18.3 


17.8 


36.9 


30.7 


81.2 


87.2 


39.0 


85.0 


48.3 


48.2 


24.6 


24.9 


80.3 


84.9 


33.2 


40.2 


38.9 


39.8 


52.3 


46.8 


15.4 


14.7 


36.6 


30.1 


36.0 


87.4 


37.6 


37.5 


23.6 


27.1 


28.8 


35.1 


82.7 


88.5 


45.7 


40.4 


16.0 


13.0 



Scour In subdi- 
visions in 
cub. yds. 

1875 to 1879. 



85,185 



68,519 
16,667 



83,333 



556 
17,037 

88,889 
6,667 



10,370 

i2,963 
28,333 
42,963 



5,400,000 856,482 



Deposit in sub- 
divisions in 
cub. yds. 

1875 to 1879. 



29,629 



88,889 

926 

22,968 

29,'629 
926 



50,926 

2,592 

24,074 

• • • • • 

926 



49,074 
11,111 

261,665 



Number of 
soundings In 
snbdlvidons. 




35 


80 


26 


70 


24 


64 


19 


64 


10 


62 


5 


14 


4 


18 


7 


22 


6 


30 


8 


84 


7 


17 


4 


30 


5 


87 


8 


34 


8 


86 


10 


16 


5 


18 


6 


26 


10 


82 


7 


24 


6 


22 


14 


34 


8 


41 


4 


18 



241 



843 



370 
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!7'1" -■ 



'>;.-' r.n^ 



drr. 



vjkaoB 



ir:: 



I. "ke- 






p^ Vrr n .. 



i=T 1 i^. isr * 15X 






T^/* T*i>7l» 






35 



4I» 



2r.« 






4«l* 
ma 

• ttH 
■ »• 

ftp 
••-11 



if I 

5** ' 



.•^> 

^^A 



A ■ 

4. • 



5l.-?^ 



1 ««• 



2«'* *•••• 



4« .jfl 






4l.< 









54: 

M 
11- 



A * 
« 



14 

10 



10 

HO 

17 
S8 



»« 



*. < / 



'lUl' 



4H». 



4:n.4S(i «?7 1186 



ExeesF rf fl&aur c*vc Q^r>sn ewer wii jk srsb rf T.T7i«, 000 square f«»t, 58»IN5S 



ETT TO C.'Xi;i!CAT]OXS. 



B 
C 
D 
E 



' fi*l*iiTisi.:«n5 1-5 inclusive. 
1-15 

1-«S •* 
1-31 " 
1-37 " 



1-rt^ A«a of camb^rc^^^^V':on^cot'.H;.:k"n.^^^ 



Number of 



of 
combi- 
nations. 



A 

B 
C 
D 

£ 



aatkms 



in wffmn feet. 



2,500,000 
4,000,000 
5,800,000 
6,520,000 
7,770,000 



I 



to i<:v. 
In feet. 



1.10 
0.63 
0.54 
0.52 
0.20 



fr.ini ^^75 
lo 1879, 

in feet 



from 1fC5 
to 1879, 

In cob. ydK. 



101, a52 

02.963 

ia5,»26 

125,444 

58,065 



comblnfttfonn , * 

'rn";«i?* •""••'ml-. 

to IriW, 
iucub. ydP. ,H7jv. ,p^p. 



114 
171 

2H7 

Jia7 



I 



I 



n40 

612 

IIH7 

nan 



APPENDIX XXn. 

(See page 221.) 

No. 1.— TABLE SHOWING CHANGES IN GULP BOTTOM BEYOND 

THE JETTIES. 

(See Plate 24, facing j^gc 220.) 

Table of Changes in Depths, with Scour and Fill in Cubic Yards, com- 
paring Subdivisions of Capt. Brown's Fan-shaped Area, Nos. 7 to 19 
INCLUSIVE, 1876 AND 1879. {See Annual Report of Capt. M. R. Brown, 
June 30, 1879, page 36.) 



No. of 
Biihdi- 
vision. 



7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



Mean depths, 
feeU 



1876. 



63.63 
58.40 
53.78 
47.93 
52.48 
50.56 
36.80 
31.46 
35.20 
33.37 
29.28 
31.44 
37.08 



1879. 



62.66 
58.30 
56.58 
47.70 
54.54 
51.05 
40.35 
34.73 
40.26 
89.01 
33.16 
35.92 
39.47 



Totals. 



Area, 
square feet. 



3,146,568 

1,177,965 

1,911,590 

1,804,280 

1,910,900 

1,177,9^5 

2,664,885 

354,931 

196,900 

395,320 

1,658,310 
390,660 
195,900 



Cubic yards of water 
overlying subdivisiouti. 



1878. 



7,415,403 
2,547,9a5 
8,807,800 
8,203,170 
3,714,389 
2,205,950 
3,631,752 
413,612 

256,699 

488,689 

1,798,376 
454,959 
269,090 



1879. 



Scour, 
cub. yds. 






16,985,674 30,204,79481,274,881 



7,303,062 

2,543,532 

4,005,839 

3,187,621 

3.860,803 

2,227,400; 

3,082,775: 

456,5461 

293,599 

571,281 

2,036,957 

519,838 

286,418 



198,039 



145,914 
21,450 

351,023 
42,934 
86,900 
82,592 

288,581 
64,879 
17,823 






Fill, i^ i»-« 
cub. yds. ^. § ° ^ 



112,341 
4,373 



15,549 



19 90 
15 83 
46' 30 

. 59. 85 
56i 43 

! 40 83 



66. 72 
14. 13 
15 10 
53' n 
271 55 
86 14 
12 4 



1,202,850182,263 



80,204,794 cubic yards .o ai j xv • iof*A 

-^fl norTo^^r- ^-T-x = 48.01, moaD depth in 1876. 

16,985,674 square feet ' *^ 

81,274,881 cubic yards .^ ^ j i.i. i ^omi 

T6,-985r0- 74 ^qua,; feet = ^•^' "*«' ^^^ ^ ^- 



Average increase of depth over whole area 1.70 feet. 

Excess of scour over deposit ** " 1,070,087 cub. yds. 

372 



N'o. 2.-TABii coxpjLMNG XT. S, CoA?i Scuvn of iv— yrvTB Snvrr or 
I^. S. ENGixEtRa OF isTO, TTsrsG Svfivm?!^'^^ or CaPT. IiL,.w:j-5 p^^ 

SHiPED AeEI, 



5f«m depth?, 

>f'. of 



Cubic yard* ot vkiter. ^ 



2,837,01>0 ■ 3,640,980 3,7C8,(>^ m.vjo 7\.(w7 



3,040.1>8O cubic vanls .,, ^. 
2;«3;;(>9Crsqu^re feet" = -^'^^^ ^^^ '^^^^^ ^^ ^^-. 

3,708.088 cubic ^-anls ^, _ , , 

2:^7:(^0^ila-r^' feet- =^ "*•- ' "^'"^ ^' ^^^ ^^ ^^^. 

-Average increase of def >th over w!h le aivn 0.»V, l^i. 

^icess of scour over deposit OT.Vrj rruK t;a. 



o* 
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APPENDIX XXII. 

(See page 221.) 

No. 1.— TABLE SHOWING CHANGES IN GULF BOTTOM BEYOND 

THE JETTIES. 

(See Plate 24, lacing imge 220.) 

Table op Changes in Depths, with Scour and Fill in Cubic Yards, com- 
paring Subdivisions of Capt. Brown's Fan-shaped Area, Nos. 7 to 19 
INCLUSIVE, 1876 AND 1879. {See Annual Report of Capt. M. R. Brown, 
June 30, 1870, page 86.) 



No. of 
8ii)>di- 
vlBion. 


Mean dcptliB, 
feet. 




1876. 


1879. 


7 


63.63 


62.66 


8 


58.40 


58.30 





53.78 


56.58 


10 


47.93 


47.70 


11 


52.48 


54.54 


12 


50.56 


51.05 


13 


36.80 


40.35 


14 


31.46 


34.73 


15 

16 


35.20 
33.37 


40.26 
39.01 


17 


29.28 


33.16 


18 


31.44 


85.92 


19 


37.08 


39.47 




Totals 





Area, 
square feet. 



3,146,568 

1,177,965 

1,911,590 

1,804,280 

1,910,000 

1,177,065 

2,664,885 

854,931 

196,900 

395,820 

1,658,310 

890,660 

195,900 



Cubic yards of water 
overlying aubdlvisions. 



1876. 



7,415,403 
2,547,905 
8,807,800 
8,203,170 
8,714,389 
2,205,950 
8,631,752 
413,612 

256,609 

488,689 

1,798,376 
454,959 
269,090 



16,985,674 30,204,79481,274,881 



1879. 



7,303,062 

2,543,532 

4,005,839 

3,187,621 

3.860,803 

2,227,400 

3,082,775 

456,546 

208,599 

571,281 

2,036,957 

519,888 

286,418 



Sconr, 
cub. yds. 



198,039 



Fill, 



5« X-^ 



cub.yd«., = * -"^ 



^ !C ^ & 



112,341 
4,373 



145,914 
21,450] 

351,023 
42,984 
86,900 
82,592 

238,581 
64,879 
17,323 



15,549 



19 90 
15 83 
46; 30 
59; 35 
56, 43 
40 33 
66 72 

14 13 

15 10 
631 11 

271' 55 
36 14 
12t 4 



1,202,350 182,263 



80,204^794cubic yards ^ ^, , ^ ^ g 

10,985,674 square feet ' "*™^ ^ 

81,274,881 cubic yards .^ ^ j av . ^onn 

-^aiMitr7¥>y-4 — > -z = 49.71, mean depth in 1879. 
16,085,674 square feet ^ 



Average increase of depth over whole area. ... 1.70 feet. 
Excess of scour over deposit ** " 1,070,087 cub. yds. 
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APPEISTDIX XXII. 

No. 2. — Table coscpaaino U. S. Coast Survey op 1875 with Suevet op 
U. S. Engineers op 1870, using Subdivisions of Capt. -Brown's Fan- 
shaped Area. 



No. of 
subdi- 
vision. 


Mean depths, 
feet. 


Area, 
square feet. 


Cubic yards of water. 


Scour, 
cub. yds. 


Fill, 
cub. yds. 


1 

m 


1 




1875, 


187B. 


1S75. 


1879. 


17 
15 
53 
15 

7 




15 
16 

17 
18 
19 


86.52 
35.36 
34.32 
84.36 
34.65 


40.26 
39.01 
33.16 
35.92 
30.47 


106,000 
805,320 
1,658,310 
300,660 
105,000 


266,658 
517,723 
2,108,04^1 
407,151 
251,405 


203,590 
571,281 
2,036,057 
510,838 
286,413 


26,941 
53,550 

22,687 
35,008 


7i,*087 


10 

11 

55 

14 

4 


Totals ; 2,837,090 3,640,080 

1 


3,708,088 


138,195 


71,087 







8,640,080 cubic yanls 



2,837,000 square feet 



= 34.65, mean depth in 1875. 



8,708,088 cubic yards _ . . , ... __ 

» oofr r uiT^ S— r = 8i>.28, mean depth m 1870. 

2,837,000 square feet ^ 



Average increase of depth over wliolo area. . 
Excess of scour over deposit 



. . 0.63 feet. 
.67,108 cub. yds. 
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APPENDIX XXIIL 

(See page 228.) 

Batb of Subsidence of Concrete Blocks. Expressed in Decuals of a 

Foot. 



EAST JETTY. 





Sabsfdence In Jlr$t 5 


Subsidence in next 


Total eubfridenoe in 


station. 

* 


months after Ist month. 


5 months. 


10 months. 


104 


•107 


.090 


.107 


105 


.116 


.116 


.232 


106 


.106 


.006 


.202 


107 


.838 


.201 


.530 


108 


.103 


.318 


.506 


100 


.200 


.283 


.433 


110 


.288 


.812 


.505 


111 


.261 


.206 


.467 


112 


.281 


.226 


.507 


113 


.283 


.330 


.613 


114 


.256 


.278 


.534 


115 


.228 


.241 


.460 


116 


.410 


.227 


.637 


Average... . 


243 


.220 


.463 



WEST JETTY. 



« SUtion. 


Subsidence in 4 months, 


Subsidence in next 


Total subsidence in 


after Ist month. 


5 months. 


9 months. 


303 


.165 


.028 


.103 


.04 


.000 


.058 


.148 


105 


.171 


.028 


.100 


106 


.250 


.045 


.801 


107 


.247 


.041 


.288 


108 


.100 


.040 


.230 


100 


.840 


.180 


.520 


110 


.487 


.101 


.628 


111 


.871 


.102 


.473 


112 


.814 


.108 


.422 


Average. . . . 


258 


.082 


.840 



Average subsidence on both jetties 401 

Bate of subsidence per month 0.042 feet, or ^ inch. 
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APPENDIX XXIV. 

(See page 285.) 



RECORD OP NAVIGATION. 



Sahjvo Ybsseu in and out oyer South Pass Bab. 



Draft in feet. 


May« 1875, to 
jQly, 1876. 


July, 1876,to 
July, 1877. 


July, 1877, to 
July, 1878. 


Jnly,1878, to 
July, 1879. 


July,1879. to 
Muy 18, 80. 


Total. 

« 


10 to 18 
18 " 20 
20 ** 22 
22 *<24 


19 
• • 


807 
20 

... 
• . • 


922 

109 
82 

. « . 


928 

89 

15 

4 


955 

180 

40 

5 


8126 

848 

87 

9 


Total Number.. 19 


827 


1068 


1081 


1180 


8570 



Steamships in and out oyer South Pass Bas. 



10 to 20 
20 "24 
24 " 25 


29 

• • 

• • 


158 
10 

. « • 


576 
11 

. • . 

587 


658 
81 

• • • 


704 

184 

2 


2115 

286 

2 


Total Number.. 29 


163 


784 


840 


2853 


Total steamship! 


3 and sailin 


ig vessels ir 


I five years 




...5928 
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APPENDIX XXV. 
^ee page 340.) 

EMPLOYEES DESERVINa HONORABLE MENTION. 

R. S. Elliott, Private Secretary and Secretary South Pass Jetty Co, 
Wm. S. Nelson,* Captain of dredge-boat (?. W. R, Bayley, 
W. L. Wright, Chief Clerk and Paymaster at Port Eads. 
W. J. Kamer, Cashier and Purchasing Agent in charge of New Orleans 
office and Secretary in compilation of History of Jetties, 
Henry Cory, Superintendent of mattress work. 
Thomas T. Rubey, Captain of steamer Orafton. 
James Keefe, Master Mechanic and Superintendent of Construction. 
Chaunccy Hoadley, Foreman of Mattress Placing and Sinking. 
Wra. Tinsley,* Foreman of Mattress Construction, 
John Holland,* " " 

H. C. Blanchard,* « " 

Geo. L. Mitchell, Pile-driver and Concrete Foreman. 
Joseph Greppin, Master Machinist. 
M. C. TuUy, Foreman and Mate of dredge-boat Bayley. 
Peter McGee, Pile-driver Foreman, 
John McGee, " " 

Wm. Faber, Blacksmith. 
J. T. Heuston, Leadsman. 
John Frasier, Captain of Tug Brearly, 

Geo. W. Adams, Captain of Tug Ella Andrews and dredge-boat BayUy, 
Spencer P. Rous,* Chief Engineer of steamer Grafton, 
F. C. Welschhans, Telegraph Operator. 
W. J. Mathews, " *• 

A. W. Wire, " " 

J. H. Stockley, Resident Physician. 

* Decoased. 
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APPENDIX XXVI. 



GEOGRAPHICAL, HYDROMETRICAL, METEOROLOGICAL, 



I. Geoorafhical. 



Location of Jetties. 

Longitude 89 deg. 9 min. west from Greenwich. 
Latitude 29 deg. min. north. 



II. Htdbometbical. 
a. Huvial. 



Location of Gauge. 


Distance from Golf. 


Bange of River. 


• 


Canollton 

Head of Passes. . 
S. Pa.ss Light- 
house 


115 miles. 

12J " 
2i " 


17.40 feet. 

2.50 '* 
0.40 " 


Prom - 1.70 
on gauge to 
+ 15.70. 



b. Tidal. 



Character of tides, diurnal (single day type). Mean rise and fall, 
14 inches. Extreme range (from storms and other causes), 5 feet. 
Tidal current approaching delta, maximum velocity, 1.5 feet per 
second. Reverse currents in South Pass at Port Eads, with Car- 
rollton gauge at + 0.70, tide rising during observations 1.48 feet, 
and at a depth below surface of 18 feet, average velocity, 0.82 feet 
per sec. ; maximum velocity, 1.06 feet per second. "Average 
flood-tide " of U. S. Engineers at South Pass Lighthouse (da- 
tum plane for measurements of channel depth), 1.8 feet above 
mean low water of U. S. Coast Survey^ and 0.2 feet below datum 
plane at head of pass. 



in. MsmSOBOLOOICAU 



a. Winds, 

Direction, chiefly between K. E. and S. E. Maximum Telocity 
observed, 61 miles per hour. Average velocity in seyeil storms 
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378 THE MTflBTflarPPI JETTIE& 

at Southwest Pass, 35^ miles per hour ; raised tides aboye nonnal 
level, an avenige height of 2.34 feet 

b, Thermomeirical, 

Ayerage range during the year, from 85 degnea Fahrenheit to 
98 degrees. Average height in summer, 85 degrees. Average 
height in winter, 65 degrees. 

e» BainfaU. (1877-1879) Average, 54.45 inches per annum. 






INDEX. 



AeeretiOM on leeward bnnk, 78. 

Acres, number of, in MIm. Valley, 3. 

Act of concoeeion, anniveriHiry of, 96 ; text 

of, S61-205 ; amendatory, text of, March 

8. 1879, 908, 869. 
Adanvi. Capt, Oeo. W.. placed In charge, 188. 
Agricmturty wealth of, land-locked, 6 ; bene- 

flts to, 286. 
Alexander^ Qtn, B. 5., member of Advisory 

Board. 92 ; on CommiHdion of 187B, 14'i. 
AHgwne/tt^ curve of, 74 ; Eattt Jetty, 75. 
Andrews. Jatnes, condition:) of contract of, 

67 ; biographical, 72 ; jetties indebted to, 

241. 
Aprons, wooden, 87. 

Appropriations, Congress rauBt make, for pay- 
ments, 263. 
ArkanAos, Th£, description of, 4. 
Associates, Eads^s, in concei*sion, 67. 
Atwoo/i, Mattie, i*ch<»oner, 96. 
'' Average flood tide,''' dliMrussion of, at head 

of passes, 801. 
Axes, neutral, head of passes, 118. 

Ballast, dischaived at Port Eads, SIO ; where 
obtained, 210. 

B wquel at St. Loul4 to Eads, 66. 

B(tr, blockaded in 1859, 7 ; rate of advance, 
14 ; normal depths on, 18 ; slopes of, 18 ; 
dimensions of, 15 ; will not rerorm soon, 
85 ; theory of formation by Gen. Hnmph- 
revs, 4*^ ; formed by same proccMD as at 
oCner delta rivers, 45 ; cannot be deepened 
over 20 feet by stirrine process, 60 ; ad- 
vance of, di^^ciiKiH^ bv Commit«8ion of 1875, 
61 ; at South Phss, least depth on, 1875, 
72; reformation lias'ened by delay, 81; 
advance of, prophesied by opponents, 198 ; 
report of inspectintr officer disproves ad- 
vance of, 198: difPeruncc betwe-n 8. and 
S. W. Pass, 281 ; formarlon of, described 
by Board 1875, 265 ; advunce of. calculated, 
287 ; solidity of, nhown bv pile-drivlng, 
J?78 ; advance of, discussed by Board 1879, 
856 ; retroffrcsslon of, proved. 857. 

Bar, outer slo/te of, chans^es in, 102 : Schm1dt*s 
survey of, 108 ; r«port on, by Board of 1878, 
192 ; results of jetties npon, 216 ; changes 
in, illustrated by curves, 217, 218 ; charifres 
In, illustrated by movement of m.iterial. 
220; re!«ults on, shown by fan-shsped 
area, 22*1 ; shoals and lumps on. reduced 
by current, 234 ; changes in, shown by 
Ubles, 870-878. 

Barnard, Gfn. J. O., president of Board of 
1874, 21 ; makes minority report, 22 ; 
member of Aflvimry Board, 92 ; on Com- 
mlBsion of 1876, 142 ; on Commission of 



18T7, 165; letter of Eads referred to by, 
170; on Board of 1878, 191 ; his relations to 
jetty project discussed, 197 : explains 
rea-^cms for minority report, 198; state- 
ment of, before Senate Committee 1878, 
200 ; president Board 1874, 248 : minority 
report of, 247-249 ; reports on Eads's let- 
ter. May 18, 1878, 818 ; president Board 
of 1879, 886. 

Barges, size of, 77; to sink mattresses, 79; 
cflpHiicity for stone, 209 ; fleets of, for grain, 
287. 

Basin, caused by wing dams, 152. 

Basins, drainage, description of, 8. 

Bay, Garden Island, 70. 

BayUy, O. W. B., early advocate of jetty 
system, 54 ; journal of, 74 ; general direc- 
tion of affair* given to, 81 ; death and 
memoir of, 146 ; concurs In Corthell^s 
statement, 282. 

Beanrefjatd, Gen. G. T., member of Ik>ard of 
185^, £0 ; opinion of, on jetties and canal, 
247. 

BiUm, Mocks of, for consolidating jetties, 
188. 

BUI for improvement of S. Pass passed by 
Congress, 66. 

Board or 18fi2, recommendations of, 17-20 ; of 

1874, majoHty favors ship canal, 21 ; ad- 
visory, meets, 92 ; opinion of, 98 ; of 187R, 
191: report of, 192-lM ; report re\iewed 
by Eacis, 194-200; of 1874, 248-250: of 

1875, 251-260 ; advisory, report of, 286-274 : 
report of, Jan. 28, 1879, 885-855 ; reviewed 
by Eads, 857-367. 

Bonds or money in payment. 265. 

Briflffe, St. Louis, constructed by Andrews, 






Bridge rop« for mnttress, 78. 

Briquettes for tenting cement described, 204. 

Broipn. Capt. Af. R., survev« channel. May, 
1876, 100 : his fan-shaped area, 290 ; com- 
plimentary, 240. 

Buisson, ben}., plans ship canal, 1882. 19. 

BusMy, Om. Oi/rtis, extracts from letter of, on 
commercial bencflcs, 236. 

Cameron, J. D.. Secretary of Wnr, complies 
with reqnents of Ead*. 1^4-106 ; instructs 
Commission, 1876. 148, 29«. 

Canal, Fort St. Philip, hintory of project of, 
19-28 ; bill of. passed House of Rep.. 47 ; 
bin of, did not pass Senate, 48 ; Commi:*- 
sion discuss location of, and give estimate, 
60 : report of Board, 1874, 248 ; looarions 
discURscd by Bo:ird, 1875, 253 ; estimate 
of. 254. 

Car, dumping, for concrete, 190. 
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Carmllton ^rmt(ff., Tecord of, 178, curve of, 
217 ; ratiL'e of river on. 877. 

Cavin{f of baiikM oxpluinea, 80. 

C'emtnt, fpfcirtcations for, 204; Saylor's 
Americnu Portland, described, 204: light 
woiirht, Htix'ntth of, S05; etrcngtb «nd 
hardiK'sis of. iU6. 

Certijicaieii ui*ed for pay-rolls, 156. 

Chumfttr of Corntnrrv^^ N. () .ccoromend 
ship caiifU, 20 ; favors caLai and opposes 
jetties, 37. 

ChanntU, ntTesi^aiy to be obtained qnickly, 
81 : development of, 94 ; iUuHtrateti, M ; 
table of depihn of, il5 ; niateri.ils removed 
from, 95; development of, 1876, 142; 2«) 
feet bv 200 feel. 142; jetty, contracted, 
146 : 20 feel reported Dec. 27, 1876, 140 ; 

I)ayment of, delayed, 146 ; remarkable en- 
ar'ieemeiU of. 130 ; condition of, July, 1877, 
158 ; 22 feet by 200 feet obtained, 165 ; 
chaiigen in head of pasn, 179 ; results pro- 
duci'd, litt; dimcnHions of, should have 
been considered by Board. 199; S. Pasa 
and S. \V. Puks. in coKt compared by Eads, 
1878, 2(e; refill 18 in, 211 ; 23 feet by 200 
feet obtained. 211 ; 80 kvt obtained. 212 ; 
chansjoK in. nius»t rated in Appendix 6, 
and 17, 212 ; flnctuatlons of, reasons for, 
212; relation of, to con^tmction work. 
218; total amount of material removed 
from. 218 ; nrtiiicial deepening; of, not per- 
manent, 214 ; material removed fnrni, 
plotted, 217 ; at hewl of panw, 80 feet, 228 ; 
general resnltM in, 22:j ; pn)ees» of fonna- 
tion of, 2"i(> ; full K.'ciion of, not yet ob- 
tained, 22i) ; oninion of maximum nize'1)y 
Ead^• and Hartley, 2ii9 ; greater dimeiiKionK 
probable, 2.^; R'suLsin, (<lunvn bv models, 
284 ; lerniH and payments of in grant, 
262 ; natural cau!»ef< of formation given, 
273 ; table of depths in, 276 ; contour 
lines of. 277 : table of depths of, 888. 384 : 
results in, ntated by Board, 1879, 346 848 ; 
pn)l)able, 348, 850 ; progresjiive improve- 
ment of, 857; dlmensibnt< of, di»cut<(icd, 
8o8.;«l. 

CJxun', M(0. W. If, plan of, for j>hip canal, 19. 

C/iiff of kncfincerft, l\ S. A., instructed by 
Secretary of War to discontinue eurveys, 
100. 

Coa-'^t Surreif, U. S., just preceded up, 71; 
Snpt. of, Instructed by act to make burvey, 
71.264. 

Commerce released by jettle*, 1 ; of Miee. 
Vallov, 3 : benefits to, 235, 236, 287. 

Coniwuxum of January 14, 1875, names of, 
49; decide to visit 'rivers of Euroiw, 49 ; 
report of, 1R75. 60; on head* of pas?es, 
1876, 143-1 ^r^ : of 1877, 165 ; advisory, re- 
port of, 2(16. 274 : of 1876, repo'.t of, 297 ; 
of May 13. 1878. 318-319. 

Commit fo\ U. s. Senate, unwilling to Improve 
S. W. Pass. 6.5. 

Company. .<?. fVi*j» 'Ufhj^ formed to ftimish 
ad(litif»ual means. 68 : relation to enter- 
prise. 08 ; commended, 239. 

Cofn>>tork, Gen, (\ /?.. declines to give infor- 
mation. 100: opinion of, on head of pasa 
channel, 112. 

CotKi'fte, preparations fi>r, 188 ; described, 
180; proportions of ingredients, 193; ex- 
tent of. and size of f)li>cks. 202 : materials 
for, descrii)e(l. 203 ; irenernted wave forces, 
206 ; record of levels on. 228 ; rate of 8ub- 
Pidenee of. 228 : estimate of. 832. 

CofU/er, Hon. 0. I)., speaks in favor of Eods's 
proposition. 64. 

Congrtftft, hill passed by. to appoint Commis- 
sion 1874, 48 : bill pas.««'d by, to improve 
S. Paji$£i, 66; appropriaiioiis voted by, 



1878, 171 ; relief to Eads appropriated by, 
202. 

Conditions c\iKDge^ by jetties at month of B. 
Pass, 288. 

Qm^ruction, cheaper methods deTlsed by 
Eads, 67 ; rapid, demanded, 81 ; prepress 
of, discassed by, 187^ 841-S44. 

Continent, half, enibraoed by river and trib- 
utaries, 2. 

CortheU^ E. L.s details of Instruction intnisted 
to, 82 ; c4»ntrovertj* HowelPs statements, 
99 ; promoted. 147; letter of. for AdviM>r7 
Board, 270 ; letter of, refuting Howell's 
statement, %81, 282. 

Craig <jfc Hightor. contract of, 18. 

CraUjhiU, ted. Win. P., board, 1874. 21. 847. 

Cr»^rasit€, Cubitus, 15; Bonnet Carr^, 81. 

Cribn, spur, 207; palmetto, 207; described, 
907. 

Cromwell S. S. Line nees jetty channel, 116 ; 
passage of jetties by, necessary, 117. 

Cros»-Stctiou, area of, greater in jetties than 
in pass, "IS 

Cutrent, littoral, velocity of, 43. 44 ; flnvi l, 
directed against littoral. 74 ; changed by 
jetties, 214 ; velocity of, in pass, 817 ; cros^ 
affects lead line, 222; littoral, di»cuseed 
and facts stoned, 288. 

Currefi, various. 217 : dependence of, on Car- 
rollton gauge, 218. 

J>(WK Kijm, recommendations about, by Ad- 
visory Board, 268. 

Dam., hland, length and description of. 185. 

nam Ao. /.. de.scription of, 124-186 ; effects of, 
126 ; estimate of cost of, 296. 

Dam iVr». J I., description of, 127. 

Daw, I'l/jier. de^c^iption of, 182. 

Danvfif, sediment of, compared with Miss-s- 
^ipj'l. 45 ; sediment of. proportional to 
volume, 46 ; delta, bars snd jetties of, de- 
scribed and discussed by Sir Charles A. 
Jlartli y, 5'i-fi5; compared with Mississippi, 
55_5s ;*works on. sncceshful. 2:>2 ; delta of, 
similar to Missis^ippi, x:72; depth at- 
tained at, 272. 

Delta of MiM*i^imn, history, growth, regimen, 
8; 'process »•! formation of, de*cril>ed, 11 ; 
comjmred with highlands. 69 : more favor- 



bble to improv* ment than Danube, 272. 
Dewoa'ut, JV*. </., How ell V and Eads'e letters 
mblished by, k78-2«l ; editorial of, 291- 



Dtjont", in 1875, 96 ; in 1876, 95 : on seaside 
of jetties. 157 ; In channel, during its for- 
mation, 226. 

Dipixdd A McDonald, stone furnished by, 209. 

J'ifcovya(,(mtnts stated in Ends*s letter, 179. 

Do7t(rvan^ C. complimented. 240. 

Drtdatboat, necesbitv for, 158 ; '* G. W. R. Bay- 
ley" described, 159-165. 

Dixdgeboat", Gtrernnxnt, 18 ; depth obtained 
b*v, 119 ; " Macaelester " and *' Essayons'* 
described, 159 ; opposed tocoirect princi- 
ples, 159. 

Drtdqing, at head of S. Pass, 186 ; Commis- 
sion on. 1877, 166 ; material removed at 
jetties bv. 214 ; by chains, harrows, and 
ploughs, *214 ; Grant's machine described, 
215. "■ 

Driver, sheet pile, described, 84. 

Drina^ river and jetiics, 50. 

Dyke, Orofw, length and location of, 188; 
causes of disaster to, 123. 

Dyke, Fast, advised by Advisory Board, 118 ; 
location of, described, 114 ; abandoned, 
114 ; effects of. 114. 

Dyke, Idnnd, description of. 128 ; destroyed, 
178, 179 ; rebuilt, 1879, 181 ; down-stream 
extension of, 182. 
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l>\fke^ Lighihome, extension of, 183 : damaged 
by current; ld4 ; rebuilt, 1877, 177. 

Ead9, J(WiM B., address of, before Merchants' 
Exchan^, 1 ; blo^phy of, 28 ; declarei9 in 
favor of jetties, in Jiay. 18T3, a4 ; offere 
extraonilnary indocements on accouut of 
hostility of Governineiit engineei-s, 25 ; 
makeii formal proposition to deepen S. W. 
P^us, 25 ; contends alone againt>t opposi- 
tion, 28 ; addresses letter to VViiid<im, 28 ; 
states jetties not been tried, 87 ; reviews 
Humphreys, May 29, 1874, 43 ; makes 
proposition to deepen S. W. Pass, tJ2; 
speech of, at banquet, 1875, 66 ; absence 
of, from jetties, 1875, 81 ; letter to Patter- 
son, March 7, 1876, 98 ; letter to Taft, 
May 2), 1876, lOa; his requests, 105 ; de- 
cide-* plan for he-ul of passes. 118 : letter 
to Secretary of War, May 7, 1878, li58; let- 
ter ti> Robertson, reviewiwj Humphreys' 
letter, 172 : submits drawings and esti- 
mates to Board. 1878, 191 ; reviews report, 
194-196 ; theories of, proven by results, 
219; tribute to, 241; authorized to build 
jetties, 2«)1; letter to Secretary of War, 
May 28, 1876, 278 ; letters to Patterson. 
279-280 ; mukes requests of Secretary of 
War, 283 : letters In N. (). papery 289-291, 
298-295 ; letter of, to Secrotarv of War, 
April, 19, 1877, 804-308 ; May 7, 1878, 809- 
818 ; answer of, to Humphr<^ys' l«'tter. 
Junel, 1878,825-330; letter of, to Board 
1879. 337-341 ; reviews report of Board 
1879, 357-887. 

Hast Point, zero for all distances, 84. 

Edwards^ Jontt^ih, constructs pumps for " Bay- 
ley," 161. 

JfHevatory steam, for concrete, 189. 

Srndarrcutg/nenfti, work hampered by, 155. 

JCmployee^ work for certificates, 156; list of , 
deserving mentitm, 376. 

JSngineer-in^harge, daily work of, 82. 

Eitgin^ers, Civil, national work)* in Europe 
Intrusted to, 26 ; support Ead^'s views, 1 
47 ; favor jetty plan, 23iJ ; AAicrican Soci- 
ety visit jetties. 239. 

Engineer Corp*, jetty, efficiency and faithful- 
ness of, 296. 

Engineers, MhVarf/. national works in their 
ctnirge. 25; oppose Eads's proposition, 
1874, 26 : oppose giving improvement to 
an ont-i(ier, 47; none favor jetty plan 
fully, 197 ; hostility of, compelled severe 
provisions in act. 366. 

I^nosion of banks not dependent on friction, 29. 

Eftuatyn ancient, of MlssisHippi, 10. 

EjspoftcUion of products increased by jetties, 
255. 

For$Iuy, C. G., opposes jetties before Con- 
gress, 88-40. 

Frahdn, Capt. R, pilots S. S. Tludmn through 
jetties, 108 

EranciM, St., The. de«cription of, 5. 

Freights reduced by jetties, 236. 

Gager, Capf. E. V., commanding S. 8. Hud- 
9on, enters jetties, 108. 

Geographical location of jetties. 877. 

GiUmore, Gen. Q. A.,on Board, 1874. 21, 847. 

Grafton, steamboat, arrive<l at Porr Eads, 75. 

Grain not heated since construction of jet- 
ties, 287. 

Grartd Bayou, half way up rhe-pnsn, 70 ; Ejids 
intended to dose, 73 : closure of. and 
eflfects, 119 ; dam at, described, 189 ; re- 
sults of dam, 141. 

Grant from U. S. to Eads, anthorlzing jetties, 
text of, 261. 



Grant, Cant. John, constructs machine for 
deepening channel at head S. Pass, 215. 

Gravel for concrete, 203 ; worked into mat- 
tresses, 208. 

Gu^f, depth of, 10 ; inland sea of salt water, 
14 ; no barrier to current, 34 (sc 6ar, 
outtr slope of, for changes made by jetties); 
changes in greater ocpihs of, ^1 ; sur- 
vey of, 2i2 ; results in, di^cus8ed, iiSSl. 

Hartley, Sir Charles -^., abstract of his t^vo 
I)a{)crs on Danube jetties and discnssion, 
63-58 ; member of Advisory Board, 92. 

Head of Fmee*. problem of, 110 ; condirions 
of. describea. 112; extent of works given, 
119; principle of works stated, 120-1*^2; 
results of works, 1877. 1'i7, 138 ; resumd of 
works given, new works described, 175 ; 
final results of works, 1S8 ; economy and 
extraordinary eflfects of works, 184," 185 ; 
general results given, 223 ; works at, 
enumerated by Board. 1879. 34:), S14. 

Head of South Past, bar of, described, 112 ; 
development of channel, 137 : work de- 
layed by finances, 156 ; attempt to dee|)en 
by current machine, 215 ; bar at, weaiing 
away, 258 ; shoal at, discussed by Board 
1876, 800. 

Head of Water at Kipp Dam. 88 ; current cre- 
ated by, through west jetty,. 89. 

Hebert, P. O., opposed jetties before Con- 
gress 38-40. 

HUgard, E. W., classified silts to find law of 
deposit^ 34. 

History of jetties, reasons for writing, given, 3. 

Hostility ot Government engineers romi>elled 
Eads to raise additional means, 68. 

Howell, Mnj. C. W., on Boartl of 1878, 21 ; 
states that conditions for sncces-* by jet- 
ties do not exist, .S6 ; assistant of, 
makes survey, 97 ; writes letter for jV. O. 
Detnocmt, 99 ; on Board, 1874, 247 ; pub- 
lishes li-tter abont jetties. 2T8-287. 

Hudson, S. S., entered jetties, 108. 

Hwnphreys, Gen. A. A , appmvc^ report of 
Board, 1874, 21 ; replies lo Ends, May 22, 
1874,86; takes issue with Eads's views, 41; 
opposes Eads's proposition, Februanr, 
1875, H3 ; published memonindnms, 104; 
intertilcten from further interference, 106; 
writes letter to Kobertson, 1878, 171 ; his 

Sredictlons not fulfl)l«'d, 234 ; memoran- 
ums of, 285 ; interference wiih jetties, 
286 ; letter of, to Robertson, 320-;»l. 
Hydroffietrical table of data, 877. 

ImperrimM,ien{e» are not, 157. 

Injury to-jeities, penalty of, 861. 

Inspcrtinff officer Instructed by Secretary oi 

War, 106. 
Instructions of Eads to assistants, 81. 

Jetties, MiRsisftippi, world affected by, 1 ; will 
not back up water, 84 ; should lie parallel, 
84 ; Enrripean. 50-.59 ; Commission of 1873 
give reason for application of, 61 ; also 
prefer them to ship canal, 62 ; location of, 
at South Pass, 78 ; width between, 73 ; 
first effects of, 93: general problem of, 
111 ; descrilwd, 147-149 ; height of, 208 ; 
impcr^'ious by deposilsMjravHl, etc.. 230 ; 
commercial benefits of, 23^-238 ; principle 
of. maintNined forever, 241 ; designed ny 
Board, 1874. 244 ; estimate of, by ilowoll, 
245 : difficulties of. enumerated. 246 : ad- 
vantages of, stated by Barnard, &4S ; Euro- 
pean, 2.52. 2.')3 ; principle of, explained by 
Bi):ird. 1875, 2.V> : specification* of. 237 ; 
estimates of, 258 ; compared with canal, 
259 ; width between, 2 .6 ; less difficult to 
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confitmct than Enropean, 271 ; progress 

of, 342 ; reetulis in front of, S56. 
JeUy, Ka»t^ alignment of, 75 ; depth of water 

on line of, Mi : alignment of, recommended 

by Advisory Board, 206, 867. 
Jetty •sy^/^n, economy of, depeudent apon 

rapidity of construction, 81. 
Jetty ^ \Vf*t, jijui'le piling of, commenced. 86 ; 

worlc on, t«ui*p<'nded, S6 ; alignment of, 87 ; 

lenctli of ^uide piling, 87 ; mattrei<)iie8, 

width of, 89 ; depth of water on line of. 

89 ; when raimnl to Mirfaco,85) ; ali^iment 

of, recommended by Ad>'isor}' Board. 207. 
Johtnton and Wilson funiinhed cement, HM. 
Jump described, 76 ; maitret^s ways at, TT. 

/i>;7. experiments with, by Forshey, 44. 

Ki'mtmU, S. N., con tract given to, to dredge 
hfad of pa88, 196. 

Kipp JJam commenced. 87 ; damaged by cur- 
rent, 88 ; reconstructed, 89. 

Lartd made by depo«sits of sediment, 213. 
Lfaknqt thnjugh je-tficp, and tftects of, 90. 
Lighthoufie, view from, 69. 
Ltne]i, luud and bridle, in mattresses, 78, 79. 
Lfxin aided by S. S. Hudson, 109. 
Los^ex, U. S. not to be lial)le for, 965. 
Luwfjtr, total amount used, 809 ; where ob- 
tained, 209. 

Maoft. river, jetties at, def«cribed, 50. 

Montdam. dem-rilx'd, 208. 

MaiH<ti/^ W. H'., report of, on cement tests, 

204. 
Macrmih^ Gen. J. N.^ on Board 1878. 191. 
Muinf>uaHC€^ conditions and payments, 14, 

2t52. 
Jfarindin, H. i., surveyinepaity in charge 

of, 71 ; malce« snn-ey, 1876, 98. 
Maruft, mnferial of noft. 71. 
Mtisaachusi'tti^ lAUn. valley compared with In 

sixe, 2. 
Mat/>nalf, total estimate of, 882, 
Maffrfs/t, de(!«cribed, 7l)-80 ; pnrcntcd, 80. 
Mattrea^H'', willow, mo^t important part of 

jt'tti«*K, 75; how plotted, 84 ; nixe of, 84 ; 

use<l to prevent scour at sheet piMng, 86 ; 

went jftty, «) ; built on bargen, 148 ; built 

in plnce,*148 ; built on skids 149. 
Mattr'fis irnrk at .IA(7«.i, ctimntf of Commis- 
sion, 1875, ba«ed on, 67 ; essentially the 

same as the Mails, 267 ; detail cost of, 

275. 
McCrary, G, TT'., Secretary of War, transmits 

repi^rt of Board of 1879, 835. 
JlcDonald^ J. Sharp db Co.^ furnished stone, 

209. 
M^frnx embarked bv Earls's associates, 67. 
Merrill, Col. \Vm. >;., on Board, 1878, 191. 
M(tiorfii(i(j\mL 377, 878. 
Misdii.^ippl Rii-^r Tmproratunt CommiAnon., 

pretext for attack on jetties by Humph revs, 

171. 
MlSf-i-itHpjji^ descrij)tion of, 6: ancient map 

of, 8 ; early discoveries or, 9 ; origin of 

name, 9; cliang«!S in, 9; volume of, 18; 

lower, range of between high and low 

water, 14; upper, identity preserved in 

main river, 35 ; compared by llartley with 

Danube, 58, 57. 
Muto^ri, th(* di'scripMon of. 4. 
Mitt<ita/fmf/dM h,v Maj. Howell refnted, 108. 
Mitchell, Pntf. fhnry, member Ad vi-ory Board, 

i>2 ; nii'iiiber of Board of 187'5, 49. 
MLm', conci-ete. described, 189. 
Modds of jetty channel. 284. 
MnntaiffH /?..'plan of, for shin canal. 20. 
Mud lump blockade, placjira of Hebert and 
^ Forahey, 40 ; analysis of material in, IM, 



Xariffofion, record of, 235 ; tai^^ o'l 8?^ 
Ndmn,, Caj^ Hm. 8., deaJth of, and memoir 

of. 1«7. 
New OrUan*^ business men of, oppose jetties, 

37 : sentiment of, changed, 63. 
Keu) OrUan* S. 8. parses through jetties, 

116. 
Neicton, Gen. John^ on Board of 1874, 21, 247. 
Xeicfon^ "Veua Contracu'' of, ilioatrated, 

151. 

Obtttrucflnnj', natnral, commerce imprisoned 
by, 8 : hist<»ry of attempts to remove, 17. 

^''♦'^■% jetties of, 50. 

Ohio river, description of, 4 ; obstructed by 
mountain ranges, 10. 

Oppontion^ effects i>f, by government offlciala, 
118. 

Orifflnalify, claim of. by Board, 1878, 194 ; dia- 
cnsscfl by Eads, 195. 865. 

Outlet ^ created and maiutained by jetties. 1 ; 
necessity for, 6, 7 ; permanent plans for 
impro\ihg, 19 ; natural deepening of, ad- 
vised by Board, lis75, 855. 

Pattnetto-logg^ used for cribs, 207. 

P>araj)ei on conciete blocks, 203w 

Furr/*e/y^ 0. Z)., death of, by yellow fever, 
187. 

Piwwf. dimensions of, 15 ; phenomena of, ex- 
plained. 3-2. 

Pa** a Ijontre selected by Board, 1874, 244 ; 
le^H advantaju'eous than S. Pai'S,2.*>6. 

jPfi#*. South, estimate of jettie?' at. by r<»mml»- 
sion, 61; Eads objects to. before Commis- 
sion, 63 ; course of, described, 70 ; width 
of land on each side of, 70 ; bar of, de- 
scribed from U. S. Coast Surrey, 78 ; 
changes in, and materials scoured from, 
299 ; selected bv Board, 1875, 256 ; fitness 
of. for na\igatron, 271. 278. 

Pass, Sovfhteeittj bill for improvement of, ro- 
porte<l favorably by House Committee, 64 ; 
channel of. maintained by dredgeboais, 
117 ; cost of maintaining channel, 202. 

Patter/ton, C. P., Supt. U. S. Coa^t Survey, 
ri' fuses to order survey. 9S ; refuses to 
give result of survey seaward of jetties, 
101 ; gives result by instructions from 
Hon^^e of Representative.". 102 ; letters to 
and replies by. 279, 880, 283, 2H4. 

Payment of twenjy-foot channel delayed, 
146 ; of bills extended, 155 ; modification 
in terms of. 193, 201 ; recommendations 
of, by Board 1878 objected to by Eads. 201; 
specified In grant, 268. 265 : modification 
of terms of. discussed by Board of 1879, 
and Ead;*, 839, 351-853, 3I51-863 ; terms of, 
amended bv a<t March 3, 1879, 368, 369. 

Pay-roll», overdue, 1.55, 

Ptrmfmency^ report on, by Commission, 1877, 
168 ; 1876, 801 ; probuble, 198, 850, 351, 
357, »». 

Pier Jleudy east jetty, 208 ; plan for, ad\1scd 
bv Advisor>' Board, 2ti9. 

Phydca and l/ifdraulir^i, authority for st«te^ 
ment'», 15 ; objections of, to jetties dis- 
cussihI bv Barnard, 248. 

iVe*, distances Iwtween. 75 ; simply guides, 
75 : jtttv. flnishetl drivinir, 84 ; sheet, de- 
ecrilKHl.'84; washt»d out, 85: length of, 
on west jetty. 87 : record of driving, 154. 

PUina, aliaument of, established, 75 * on 
river side of jetties, 149, 

JPfto^^ opposed to jetties. 117. 

Pilot town, residence of pilots, 117. 

Pina. hickory, 78, 

Pntiir/d <t Farre furnished lumber, 809. 

Port Eadt. Grafton arrived at, 7b ; Yic\7 of, 
210 ; advantages of, 211. 
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J'rsHdeni U. 8. appoints CommLBsion, 1878, 

142. 
JPrt88, New Orleane, opposes Eads, 87. 
JPrices of James Andrews & Co.'s contract 

high, 67. 
J*ublic lands, materials on, to be nsed, 264. 

JRwlroady construction of lines of, 6. 

HainfaU, average per atmnro, 378. 

Xseomtnendations oy Board of 1878, 196 ; of 
Board 1879 reviewed by Eads, 963-307. 

Meeds, dense growth of, on banks of pass, 70 ; 
cnt down Tor Htore-room, 82. 

JSe/erenee, plane of, 71. 

.12^1^ asked by Ead8, May, 1878, IW. 

Meprwenfafiv*'Sy House of, directs Secretary 
of Trca.<«nry to furnish reflult;*, 101. 

Sq>td)lle, Grand, rtcamor, 06 ; soundinn^s ex- 
hibited on, 280, 291. 

jReeeareh, schooner, arrived at South Pass, 

1875, 71. 

iSiwu/i^ kept secret by official^ 107; at head 
of passes, 188 ; permanency of, at jetties 
discussed, 224. 

Shone, dyke^i of, described and their failure 
discussed. 51, 52 ; dykes on. 252. 

JHtvr. Mlfsissiitfn, one of subljmest wonders 
or Creator, 1 ; the j?reat, only natural out- 
let to commerce, 3 ; uniform section of, 
below Red River, 30 ; conditions of, below 
New Orleans, 111. 

Jiiver, Bed. description of. S. 

IM>%rt*, W. JUUfior, member of Board 1875, 
49 ; member of Advisory Board, »*i. 

JiOberfMn, Hon. E. W., lerter addressed to, by 
Humphreys, May, 1878, 171. 

JbAhl^'»tow on crown of Jettv, 206. 

jRubbUwaU on concrete blocks, 2U3. 

< 

Sand, size of particles of, 153 ; washed into 
channel, 188 ; for concrete. 208 ; ratio to 
water, 207. 

Scanfttfi'f, strips of, for mattresses, 77. 

Schmitl/^ Max E., survev of, beyond jetties, 

1876, 105 ; promotetf, 147 ; concrete de- ] 
scribed by. 188 ; cribs described by, 908 ; 1 
Indorftes CorthelPs statement, 283. 

Sdiurt, Hon. Carl, speech of, on composition 
of commission of civil and military engi- 
neers, 26. 

Secretary of War, requests made of, by Bads, 
105 ; appealed to oy Bad;*, 116 ; payments 
authorized by, 263 ; to report to Congress, 
261. 

Sediment, relation to velocity, 11 ; other laws 

Soveming it, 12 ; amount transported by 
lisslsslppi River, 13; total amount dls- 
chaigcd, 15 ; ratio of, suspended, 29 ; rela- 
tion to velocity stated by Humphrcvs, 43 ; 
Eadi^'s experience with, 45; relation to 
depth of stream, 46 ; how carried by lit- 
toral current, 73; ratio to water, 217; 
continuation of deposits of, 226. 

Shipmtntjt, foreign, table of, 285. 

SMdee, T. K., member of Board 1875, 49; 
member of Advisory Board, 92. 

8Ul, Pose d Loutre^ described, 176 ; detailed 
cost of, 833. 

Sill, S. W. Pass, reasons for constmction of, 
129 ; description of, 130-133 ; raised, 180. 

^Us, clasdiflcation of, proves law of depo>it, 
84. 

Specj/cations of act suited to S. W. Pass, 168 ; 
for cement, 204. 

Spikes used in mattress strips. 70. 

etanard, Oov., speech of, in favor of Bads^s 
bill, 1875, 64. 

Steamers, mcrease of, 235. 

Stirring, bar deepened by, 1858, 18 ; process 
of, not satisfactory, 255. 

Stons thrown from jetty by waves, 188 : total 



amount used, 209 ; where obtained, 209 ; 
to be placed in store, 270 ; total amount 
ui>ed, 832. 

SlortM, violent, described. 224, 226. 

Stratification of bar ascertained, 102. 

Strips, mattress. 7^ 

Sulmaenoe, jetties secured against, by loca- 
tion, 78; record and probability of, 227, 
228 ; CHU^^es of, 228 ; discussed oy Board 
1879, ai3 ; table of. 874. 

Sulina compared with S. Pa^s bv Humphreys, 
41 : described and compared with S. Pass 
by Hartley, 54-58. 

System^ Misi>issippi River, 1. 

Tc^ft, Alphonso, legal opinion of, nn head of 
pass question. 145 ; letter to, and reply by 
Bads, 278, 284. 

Teredo navoHs, effect of, 226 ; effects of, dis- 
cussed by Board 1879, 851-868. 

T^stg, cemont, 204. 

ThertnometrtMl, 878. 

Tides, range of, 14 ; described, 85 ; plotted, 217. 

Times, N. O., publishes Bads's letter. 289. 

7bfo-6oaf», oppo-ition of, to jettiei*. 117. 

Tower, Oen. Z. B., on Boani of 1878, 191. 

TyUmtary, each, of Mississippi, described, 8. 

'I\ig^ steam, used for towing mattrebses, 79. 

Undermining, no danger of, 225. 

Valley, Mississippi, comparison of, with Euro- 
pean, 2 ; wonderful productions of, 2. 

Vessels, drafts of, Increased by jetties, 287. 

View, bird's-eye, of Port Badn and jetties, 210. 

Volume of water lost through jetties. 157; 
normal, nearly restored, 184; Increasing 
in S. Pass not advisable, 200 ; normal, can- 
not create maximum depth, Si9; in S. 
Pass should not be increased, 850. 

Warreny Oen. O. /T., on Board 1874, 21 ; mi- 
noritv report of, 1874, 248. 

Waw, tidiil, velocity of, 15. 

Warex, force of, 206 ; effects of, upon works, 
225 ; hei.<;ht of, 225. 

Way^, maitreKK, nhown in plate, 77 ; construc- 
tion of. hantcned, 82 ; extent of, 82; con- 
struction of. at head of pafPes, 179. 

Wedqes, onk, for niattro>(sei', 78. 

Waitzel. Gen. O, on Board 1874, 21, 248. 

West. Hon. J. B., reported bill In Senate, au- 
thorizing Commission, 48. 

Wharf for concrete work described. 189. 

Whitcomb, H. D.. member of Board 1874, 49 ; 
member Advisory Board, 92. 

Willows, described, 76; carried in bundlee, 
77 ; total amount used, 209. 882. 

Yfindom, Hon. mitiam, letter addressed to by 
EjKis. 1874, 28. 

Winds, influence of, on currents, 16 ; Influence 
of, on liank formation, 74 ; direction, ve- 
locity, and effects of, 877. 

Wing datns, object of, 90: progress of con- 
stmction, 90; description of, 90; raised 
to surface, 149 ; extraordinary eflectM of, 
\\^ ; effect of, upon channel development, 
157, 226. 

Wofks, completion of, prepared for, 189 ; esti- 
mate for completion of, 191, 887. 844-846. 

Wright, Gen. H. G., minority report of, 1875, 
te : on Board 1876, 142 ; on Board 1877. 
165 ; refers to Bads's lerter. 17f) ; on Board 
1878, 191 ; examined by Senate Committee, 
1878. 200 ; favors cnnal. 260 ; reports on 
Eads's letter, March 18, IK?B, 818-819; 
opinion of, discussed by Kads, 800, 861. 

Yawl, crew of, handled mattresses, 79. 

Yazoo, the description of, 5. 

Yellow f ever ^ epidemic of, at Port Eads, 181 
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